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Winter  Gardens  Carl  R.  Hahn 


A surprisingly  large  number  of  books  have 
been  written  on  the  subject  of  winter  gar- 
dens and  plants  of  winter  interest.  Yet  I have 
seen  relatively  few  gardens  in  the  United 
States  specifically  designated  as  "winter 
gardens."  Although  winter  gardens  may  be 
of  only  marginal  interest  in  frost-free  areas 
of  the  country  and  difficult  to  achieve  where 
winters  are  long  and  severe,  over  much  of 
the  United  States  climatic  conditions  are 
such  that  many  trees  and  shrubs  of  winter 
interest  can  be  grown  easily. 

A current  trend  that  may  eventually  make 
winter  gardens  more  common  is  an  increas- 
ing interest  among  horticulturists  in  mul- 
tiseasonal  woody  plants.  Various  holly  hy- 
brids and  species,  viburnums,  and  cultivars  of 
such  dogwoods  as  Cornus  floiida  and  C. 
kousa  are  currently  riding  a crest  of  popular- 
ity, while  peegee  hydrangeas,  deutzias, 
lilacs,  and  spireas  are  not  as  highly  favored 
as  they  once  were.  Similarly,  much  atten- 
tion is  now  being  paid  to  plants  that  flower 
at  seasons  in  which  few  other  trees  and 
shrubs  are  in  bloom;  for  example,  the 
Stewartia  species  and  the  new  hybrid  crape 
myrtles  from  the  National  Arboretum.  Al- 


Opposite:  Hamamelis  viiginiana  is  the  first  of 
the  witch  hazels  to  blossom.  The  flowers  usually 
appear  in  October  or  November. 

P.E.  Genereux  photo. 


though  these  plants  have  become  popular  for 
their  late-season  floral  color,  they  also  have 
very  attractive  bark,  which  enhances  the 
winter  landscape. 

Below  is  a list  of  trees  and  shrubs  espe- 
cially valuable  for  their  winter  interest. 

With  very  few  exceptions  these  have  consid- 
erable merit  as  landscape  plants  in  other  sea- 
sons as  well.  Some,  designated  by  an  asterisk 
( * ),  have  not  been  found  to  be  reliably  hardy 
at  the  Arnold  Arboretum  in  Boston,  where 
the  minimum  winter  temperature  is  - 10°F 
to  -5°F. 

With  the  vagaries  of  winter  weather,  the 
blooming  times  of  winter-flowering  trees 
and  shrubs  can  vary  considerably  from  year 
to  year.  A case  in  point  is  wintersweet 
[Chimonanthus  praecox].*  In  the  area 
around  Washington,  D.C.,  several  plants 
were  in  bloom  on  New  Year's  Day,  1982,  de- 
lightfully perfuming  the  air.  Two  days  later 
the  flowers  were  dead,  killed  by  extremely 
cold  weather.  In  198 1 the  flower  buds  were 
killed  as  they  began  to  open,  although  in 
other  years  this  shrub  was  in  flower  between 
Christmas  and  New  Year's  Day.  In  some 
years  it  does  not  begin  to  flower  until  Feb- 
ruary, and  in  others  flowering  occurs  sporad- 
ically from  December  to  March.  Such  is  the 
fate  of  many  winter-flowering  plants  in  areas 
that  can  experience  relatively  mild  and  open 
winters  one  year  and  brutally  cold  ones  the 
next. 

Wintersweet  does  not  have  showy  flowers 
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but  is  valued  for  its  fragrance.  The  flowers 
measure  y4  to  1 inch  across  and  have  waxy 
and  translucent  outer  tepals  (undiffer- 
entiated sepals  and  petals)  of  a yellow-green 
color.  The  inner  tepals  are  smaller  and 
purplish  brown. 

The  variety  grandiflorus  has  somewhat 
larger  flowers,  up  to  1%  inches  in  diameter, 
and  deeper  yellow  tepals  but  is  less  strongly 
scented.  Another  variety,  luteus,  is  similar 
except  that  the  inner  tepals  are  yellow  rather 
than  purplish. 

The  witch  hazels  are  among  the  most  reli- 
able winter-flowering  plants  in  the  mid- 
Atlantic  region.  The  earliest  to  flower  is 
Hamamelis  virginiana,  with  yellow  flowers 
appearing  usually  in  October  and  November. 

Several  cultivars  of  witch  hazel  have 
arisen  over  the  years,  both  in  the  United 
States  and  Europe.  Many  have  resulted  from 
the  chance  hybridization  between  H.  mollis 
and  H.  japonica,  giving  rise  to  a range  of 
petal  colors,  including  red,  orange,  gold,  and 
pale  yellow.  Among  the  best  of  these  is  H.  x 
intermedia  'Arnold  Promise',  developed 
from  a plant  grown  from  seed  sown  in  1928 
at  the  Arnold  Arboretum. 

'Arnold  Promise'  has  the  qualities  of 
heavy  flower  production,  showiness,  excep- 
tional flower  color  and  size,  good  autumn 
coloration,  and  attractive  growth  habit, 
which  combine  to  make  it  a first-class 
shrub.  It  has  deep,  clear  yellow  flowers  IV2 
inches  across.  The  inch-long  ribbonlike  pet- 
als unwind  like  watch  springs  on  bright, 
warm  days  in  late  winter. 

While  'Arnold  Promise'  tends  to  flower  in 
late  February  it  is  typically  preceded  by  H. 
mollis,  the  Chinese  witch  hazel.  This 
species  has  golden  yellow  flowers  with  pet- 
als that  are  open  and  flat,  not  crinkled  like 
those  of  'Arnold  Promise'. 

One  of  the  best  of  the  red-flowered  witch 


hazels  isH.  x intermedia  'Diane'.  The  plant 
has  a neat  and  attractive  habit  and  its  large 
crimson-red  flowers  appear  in  February.  Oc- 
casionally 'Diane'  produces  red  and  yellow 
flowers  on  the  same  stem.  Unlike  many  of 
the  other  red-flowered  cultivars,  'Diane' 
stands  out  well  in  winter  landscapes.  The 
witch-hazel  cultivars  with  other  than  yellow 
flowers  become  "lost"  against  a background 
of  deciduous  or  evergreen  plants,  but  not 
'Diane'-  Its  cheery  red  flowers  glisten  in  the 
winter  sun. 

Parrotia  persica,  a witch-hazel  relative 
often  mentioned  as  a winter-flowering  plant, 
usually  does  not  flower  before  April.  It  has 
rather  insignificant  flowers. 

Stachyurus  praecox,  a coarse-foliaged 
shrub  that  grows  to  10  feet  or  more,  is  at  its 
best  in  winter.  It  flowers  usually  in  February 
in  Washington,  D.C.,  and  in  March  farther 
north,  and  produces  up  to  20  cream-colored 
or  pale  yellow  flowers  together  in  racemes  2 
to  3 inches  long.  Flowering  often  occurs  in 
alternate  years  only.  S.  praecox  is  a distinc- 
tive plant  for  the  winter  garden. 

The  autumn-flowering  cherry  {Prunus 
subhiitella  var.  autumnalis)  is  a tree  that 
seems  to  be  ready  to  bloom  any  time  be- 
tween October  and  April  in  the  Washington 
area  and  September  and  November  farther 
north  provided  nature  supplies  a few  con- 
secutive warm  days.  It  produces  semidouble 
white  flowers  and  grows  to  a height  of  30 
feet.  The  cultivar  'Autumnalis  Rosea'  is 
similar  but  has  semidouble  pale  pink  flow- 
ers. 

In  the  Washington,  D.C.,  area,  Pieris 
japonica  and  its  various  cultivars  frequently 
show  flower-bud  color  starting  in  late  Feb- 
ruary (late  March  and  early  April  in  the 
North).  The  diminutive  evergreen  shrub 
Saicococca  humilis  * can  almost  always  be 
relied  upon  to  scent  the  air  at  the  same  sea- 
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son,  although  its  flowers  are  hidden  below 
the  foliage. 

The  heaths,  Erica  herbacea  {E.  cainea]  and 
its  numerous  cultivars,  offer  exciting  pos- 
sibilities for  the  winter  garden.  They  seem  to 
grow  best  in  sandy,  peaty  soil  where  sum- 
mers are  not  too  hot.  Heaths  are  available  in 
a number  of  flower  colors  and  forms.  Most 
are  low  growing,  less  than  1 foot  in  height, 
and  can  flower  any  time  between  October 
and  April  in  the  Washington  area.  In  the 
North  the  flowering  time  is  later  (February 
or  March).  Their  flowers  are  extremely 
cold-tolerant. 

Many  trees  and  shrubs  carry  ornamental 
fruits  from  autumn  well  into  winter  or 
spring.  Fruit  color  can  range  from  red  to 
orange,  yellow,  white,  purple,  or  blue.  Or- 
namental fruits  can  be  a rich  addition  to  the 
garden  and  provide  a longer  season  of  inter- 
est than  ephemeral  flowers. 

The  rose  family  provides  a number  of 
winter-interest  plants  with  ornamental 
fruits.  Locally,  the  hawthorn  Crataegus  vir- 
idis  'Winter  King'  is  an  ideal  winter  plant,  as 
each  year  it  is  heavily  laden  with  shiny, 
bright  red  fruits  that  remain  until  spring.  It 
is  especially  attractive  when  viewed  against 
blue  winter  skies. 

From  the  Gulf  Coast  comes  C.  brachya- 
cantha,  a hawthorn  with  bright  blue  fruits 
covered  with  a waxy  bloom.  This  plant  is  es- 
pecially noteworthy  in  that  intense  shades 
of  blue  are  very  rare  in  fruits  of  hardy  trees. 

C.  X lavallei  has  very  durable  and  attractive 
fruits  of  a pleasing  orange-red  color,  persist- 
ing all  winter. 

Cotoneasters,  as  a group,  have  conspicu- 
ous and  lasting  red  fruits.  There  are  many 
from  which  to  choose,  including  both  de- 
ciduous and  evergreen  forms.  Most  have 
fruits  that  make  an  effective  display  in  au- 


The  pear-shaped  fruits  oiRosa  omeiensis  are 
bright  red  and  are  borne  on  yellow  stalks. 


Al  Bussewitz  photo. 


tumn  and  early  winter,-  however,  C.  micro- 
phyllus  usually  retains  its  fruits  for  a long 
period,  from  fall  to  spring. 

Many  of  the  species  roses  have  persistent 
red  fruits,  but  the  small  red  fruits  of  Rosa 
multiflora  andR.  virginiana  are  outstanding 
throughout  the  fall  and  winter.  The  omei 
rose  {R.  omeiensis)  is  an  attractive  winter 
garden  plant  on  account  of  its  showy,  large 
red  prickles,  which  are  translucent  in  the 
winter  sun,  and  its  red  pear-shaped  fruits 
borne  on  yellow  stalks. 

The  viburnums  are  well-known  shrubs  or 
small  trees  of  multiseason  interest.  Most  or- 
namental species  have  red  or  black  fruits, 
which  are  at  their  best  in  late  summer  or 
^ fall.  Viburnums  with  especially  long-lasting 
fruit  displays  include  the  linden  viburnum 
[V.  dilatatum],  which  has  bright  red  fruits, 
and  its  yellow-fruited  iorm  xanthocarpum. 
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Viburnum  dilatatum  xanthocarpum 
Drawing  by  Emily  Osman. 


V.  dilatatum  'Erie',  developed  by  the  Na- 
tional Arboretum,  is  noteworthy  for  the 
quantity,  quality,  and  longevity  of  its  fruit 
display.  Viburnum  opulus,  with  red  fruits, 
and  its  iorm  xanthocarpum,  with  golden 
yellow  fruits,  remains  handsome  from  late 
summer  until  March. 

Perhaps  no  plants  are  more  readily  asso- 
ciated with  winter  than  the  hollies.  Many, 
such  as  the  American  and  English  hollies, 
have  evergreen  foliage  and  red  fruits 
throughout  the  fall  and  winter.  Both  the 
American  and  English  species  have  given 
rise  to  yellow-fruited  forms  as  well.  Among 
the  deciduous  hollies,  one  newcomer.  Ilex 
'Sparkleberry'  from  the  National  Ar- 
boretum, merits  considerable  attention  as  a 
plant  for  the  winter  garden.  Each  year  it  pro- 
duces a heavy  crop  of  very  bright  red  fruits, 
which  seem  almost  to  glow.  So  bright  are  the 
fruits  that  they  stand  out  in  the  winter  land- 
scape from  a distance  of  50  yards  or  more. 

Other  plants  producing  attractive  fruits 
include  the  sea  buckthorn  {Hippophae 


rhamnoides]  with  orange  fruits  studding  the 
branches  much  of  the  winter.  Birds  feed  on 
the  fruits  of  many  trees  and  shrubs,  lessen- 
ing their  effectiveness,  but  the  fruits  of  sea 
buckthorn  are  very  acidic  and  tend  to  be  a 
food  choice  of  last  resort. 

White  fruits  are  produced  by  a few  shrubs 
such  asNandina  domestica  f.  alba,  * the 
snowberry  [Symphoricarpos  albus],  and 
Skimmia  japonica  f.  leucocarpa.  * These  are 
most  effective  in  autumn  and  early  winter. 

While  the  quality  of  winter  flowers  and 
fruits  can  vary  considerably  from  year  to 
year,  plants  selected  for  the  color  or  form  of 
their  bark  and  stems  are  more  reliable. 

One  of  our  native  hawthorns,  Crataegus 
spathulata,  the  little-hip  hawthorn,  has 
small,  bright  red  fruits  and  bark  that  ex- 
foliates in  irregular  patches  like  that  oiPar- 
rotia  persica,  revealing  areas  on  the  trunk 
and  branches  colored  cinnamon-red,  silver- 

Hippophae  rhamnoides 
Drawing  by  Emily  Osman. 
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gray,  tan,  and  green.  The  overall  effect  is  that 
of  a small  open-crowned  tree  with  reddish 
bark.  Native  from  Virginia  to  Texas,  C. 
spathulata  is  probably  hardy  in  gardens 
where  minimum  winter  temperatures  do 
not  drop  below  -5°F.  C.  marshallii,  the 
parsley  hawthorn,  also  native  to  the  south- 
ern United  States,  has  bark  that  is  very  simi- 
lar to  that  of  C.  spathulata  and  would  make 
an  equally  attractive  tree  for  the  winter  gar- 
den. 

Birches  need  no  introduction  as  plants  of 
special  and  enduring  winter  interest.  Most 
species  are  native  to  the  more  northerly 
latitudes,  where  they  are  important  compo- 
nents of  both  the  natural  landscape  and  gar- 
dens. In  recent  years  considerable  attention 
has  been  focused  on  several  of  the  Asiatic 
Betula  species.  There  is  evidence  that  Asian 
birch  species  such  as  Betula  albo-sinensis 
andB.  platyphylla  and  their  varieties  may 
offer  resistance  to  bronze  birch  borer,  a seri- 
ous and  destructive  pest  of  ornamental 
American  and  European  birches,  especially 
B.  papyhfera  andB.  pendula.  This  insect  is 
particularly  troublesome  in  the  Middle  At- 
lantic States,  where  it  is  one  of  the  principal 
factors  limiting  the  successful  culture  of 
several  white-barked  birches. 

For  winter  gardens  in  areas  where  bronze 
birch  borers  are  a problem,  the  use  of  resis- 
tant species  might  be  a solution.  B. 
platyphylla,  from  China  and  Korea,  the 
Japanese  white  birch,  B.  platyphylla  var. 
japonica,  andB.  platyphylla  var. 
szechuanica,  from  Western  China,  offer 
considerable  promise  and  are  becoming  in- 
creasingly available  in  American  nurseries. 

B.  platyphylla  and  its  varieties  occur 
naturally  over  a wide  area  in  Asia,  and  bark 
coloration  varies.  Fiowever,  for  the  most  part 
these  trees  have  attractive  white  or  chalk- 


white  bark  of  considerable  ornamental 
merit.  In  the  wildB.  platyphylla  may  attain 
a height  of  75  to  85  feet. 

The  Hillier  Arboretum,  in  Flampshire,  En- 
gland, grows  a clone  of  B.  jacquemontii* 
with  spectacular  pure,  shining  white  bark  of 
unmatched  beauty.  Apparently  this  clone 
has  not  been  given  a cultivar  name,  nor  has 
it  been  widely  introduced  into  the  United 
States.  B.  jacquemontii  is  occasionally 
available  from  American  nurseries,  but  the 
bark  color  is  apt  to  depart  from  the  dazzling 
white  of  the  Flillier  Arboretum  clone  to 
shades  of  ochre,  brown,  and  pink  and  various 
combinations  of  these  colors.  B.  jacquemon- 
tii is  native  to  the  Western  Himalayas  and  is 
closely  related  to  B.  utilis. 

Another  Asian  birch  for  the  winter  garden, 
B.  albo-sinensis,  is  highly  prized  in  England, 
and  its  merits  are  slowly  becoming  recog- 
nized here.  It  was  introduced  by  E.  H.  Wilson 
in  1901  from  Western  China,  and  he  de- 
scribed the  bark  as  "bright  orange  to  orange- 
red,  peeling  off  in  very  thin  sheets,  each  suc- 
cessive sheet  covered  with  white  glaucous 
bloom."  Several  years  later  British  horticul- 
turist C.  Coltiman- Rogers  praised  B.  albo- 
sinensis,  saying,  "Its  orange  peeling  papery 
bark,  shining  like  burnished  copper,  leaves 
behind  it  a creamy,  glaucous  bloom  that 
puts  one  in  mind  of  a similar  effect  obtained 
from  that  rare  maple  Acer  griseum. " 

The  variety  B.  albo-sinensis  var.  septen- 
trionalis,  also  a Wilson  introduction,  has 
bark  suffused  with  orange,  yellow,  and  gray. 
The  species  and  its  variety  are  reputed  to  be 
resistant  to  bronze  birch  borer. 

The  paperbark  maple  [Acer  giiseum]  rates 
as  one  of  the  premier  small  ornamental  trees 
for  any  season  but  is  especially  attractive  in 
winter.  The  outer  bark  curls  and  peels  away 
in  strips  much  like  the  canoe  or  paper  birch 
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The  British  horticulturist  C.  Coltimar- Rogers  de- 
scribed the  peeling  bark  of  this  birch  [Betula 
albosinensis]  as  leaving  behind  "a  creamy,  glau- 
cous bloom." 

to  reveal  the  cinnamon  or  fawn-colored  bark 
beneath.  The  bark  peels  off  not  only  on  the 
trunk  but  on  many  of  the  smaller  branches 
as  well.  A.  griseum  grows  to  about  45  feet 
and  has  trifolioate  leaves.  It  is  another  E.  H. 
Wilson  introduction  from  Central  China. 

The  "snakebark"  maples  strike  quite  a dif- 
ferent note  in  the  winter  garden  and  are 


characterized  by  having  smooth  green  bark 
with  longitudinal  streaks  of  white.  Several 
species  of  maples  give  the  "snakebark"  ef- 
fect. Among  the  most  attractive  are  A. 
davidii,  * A.  grossii  var.  hersii,  A.  laxi- 
florum,  * and  A.  pensylvanicum.  All  are 
small-  to  medium-sized  trees,  30  to  50  feet 
in  height. 

A.  pensylvanicum  'Erythrocladum'  is  a 
particularly  valuable  tree  for  winter  interest. 
Besides  having  jade-green  bark  with  white 
stripes,  the  wood  produced  the  previous 
spring  turns  a brilliant  scarlet-pink  begin- 
ning about  the  time  of  the  first  frost. 

One  of  the  more  famous  trees  for  bark  col- 
oration is  the  coral-bark  maple  (A.  pal- 
matum  'Senkaki'  or  'Sangokaku').  The 
young  branches  are  coral-red  throughout  the 
winter.  The  best  coloration  is  achieved 
where  plants  are  situated  in  full  sun  and  is 
especially  attractive  when  there  is  snow  on 
the  ground.  An  excellent  companion  plant- 
ing is  A.  palmatum  'Aoyagi',  a Japanese 
maple  with  bright  green  branches  of  a color 
not  matched  by  any  other  plant.  Used  to- 
gether, the  two  cultivars  can  create  a stun- 
ning effect  in  the  garden. 

Some  of  the  shrubby  dogwoods  are  among 
the  most  attractive  plants  displaying  vari- 
ously colored  stems  in  winter,  but  they  are 
not  for  the  faint  of  heart.  Cultivars  of  both 
Cornus  alba  and  C.  sericea  must  be  pruned 
hard  (almost  to  the  ground)  early  each  spring 
to  encourage  strong,  straight,  and  vigorous 
shoots.  Otherwise  they  will  grow  large  and 
cease  to  produce  colorful  stems. 


The  paper-bark  maple  {Acer  griseum]  is  especially 
attractive  in  winter. 

Richard  E.  Weaver,  Jr.  photo. 
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C.  alba  var.  sibirica  has  bright  crimson- 
red  stems  to  about  four  feet.  It  is  frequently 
used  in  combination  with  C.  sericea  var. 
flavhamea,  which  has  bright  yellow  to 
ochre-green  stems.  Black-purple  to  purple- 
brown  winter  stem  coloration  can  be  seen  in 
C.  alba  var.  kesselringii. 

The  white  willow  {Salix  alba]  has  yielded 
a number  of  cultivars  with  red  or  yellow 
stem  coloration.  As  with  the  C.  alba  and  C. 
sericea  cultivars  mentioned  previously,  the 
most  intense  stem  colors  develop  as  a result 
of  annual  pruning.  S.  alba  f.  chermesina  has 
bright  red  winter  stems  while  S.  alba  var. 
vitellina  has  yellow  or  orange-yellow  twigs. 

A native  American  willow,  S.  irrorata, 
though  rarely  seen  in  gardens,  is  a very  de- 
sirable plant  for  the  winter  garden,  since  it 
has  purple  stems  overlaid  with  a chalk- 
white  bloom.  This  shrub  will  grow  to  a 
height  of  10  to  15  feet  but  is  best  pruned  hard 
annually  to  encourage  stem  growth. 

A similar  stem  coloration,  chalk- white 
over  purple,  can  be  found  in  some  of  the 
brambles.  Several  brambles  have  these  stem 
colors,  including i^uhus  biflorus*  andR. 
thibetanus,'  hntR.  cockburnianus  is  per- 
haps the  finest  of  the  lot  with  its  arching 
stems  and  fernlike  foliage. 

Two  cherries,  Prunus  maackii  andP.  ser- 
Tula,  are  conspicuous  plants  for  winter  gar- 
dens. Indeed,  they  have  little  to  offer  except 
bark  characteristics.  The  paperbark  cherry 
(P.  serrula)  has  polished  mahogany-red  bark, 
which  exfoliates  in  strips.  It  is  especially  at- 
tractive when  sited  so  that  sunlight  shines 
on  the  plant  from  behind  the  peeling  and 
curling  bark  strips.  The  floral  display  is  weak 
and  the  foliage  is  of  no  particular  merit.  The 
Manchurian  cherry  (P.  maackii]  has  yellow 
to  gold-brown  polished  bark,  peeling  in  ir- 


ARubus  species.  These  species  are  valued  for 
their  stem  coloration,  purple  overlaid  with  a 
white  bloom. 


regular  strips.  The  color  of  the  bark  is  unique 
and  perhaps  the  most  beautiful  among  hardy 
trees. 

Among  pines  grown  for  ornamental  bark 
qualities  the  lacebark  pine,  Pinus  bungeana, 
ranks  very  high.  This  tree  typically  has 
smooth  bark,  which  exfoliates  to  reveal  an 
irregular  mosaic  in  green,  white,  purple,  yel- 
low, and  brown.  Native  to  China,  this  pine  is 
often  multistemmed. 

In  Korea  there  are  several  lacebark  pines 
said  to  be  600  or  more  years  old.  These  trees 
are  remarkable  in  that  they  have  very  white 
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bark,  a characteristic  not  seen  in  Western 
gardens,  and  they  tend  to  produce  a single 
trunk. 

There  are  several  other  trees  with  bark 
that  attracts  attention  during  the  winter 
months.  The  beeches,  both  European  and 
American,  with  their  smooth  gray  bark,  and 
the  American  hornbean,  or  "blue  beech" 
{Carpinus  caroliniana],  which  has  gray  bark 
with  musclelike  undulations,  can  add  much 
to  the  winter  garden  setting.  Similarly,  the 
flaking  or  dappled  bark  of  Cornus  kousa, 
Parrotia  persica,  Cydonia  sinensis,  * and  the 
plane  trees,  or  sycamores  [Platanus  species), 
make  their  contributions  to  the  garden  in 
every  season. 

Plants  having  contorted  or  twisted 
branches  are  particularly  noticeable  in 
winter.  Among  the  shrubs  displaying  this 
characteristic  is  the  corkscrew  filbert  or 
"Harry  Lauder's  walking  stick"  {Corylus 
avellana  var.  contorta).  This  shrub,  growing 
to  a height  of  12  feet  or  more,  has  oddly 
twisted  and  curled  stems  and  branches,  and 
the  male  catkins  are  present  throughout  the 
winter.  In  February  the  pendulous  two-inch 
long  catkins  become  yellow  as  they  begin  to 
shed  pollen.  During  the  growing  season  this 
plant  is  densely  covered  in  coarse  green 
foliage;  thus  winter  is  its  best  season. 

At  least  one  California  nursery  is  offering 
a contorted  cultivar  of  hardy  orange  {Pon- 
cirus  trifoliata  'Flying  Dragon').  Its  branches 
grow  in  a sinuous  zigzag  fashion  and  are  a 
rich  olive  green  in  winter,  while  its  bright 
orange,  golf-ball-sized  fruits  are  handsome  in 
autumn  and  early  winter. 

The  corkscrew  willow  {Salix  matsudana 
'Tortuosa')  has  an  ascending  growth  habit 
with  prominent  twisted  and  contoured 
branches,  especially  as  a young  plant.  It  can 


The  contorted  branches  of  the  corkscrew  filbert, 
or  Harry  Lauder's  walking  stick  {Corylus  avel- 
lana var.  contorta],  are  most  noticeable  in  winter. 


be  impressive  in  a winter  garden  when 
viewed  against  the  skyline,  but  as  most  wil- 
lows, it  tends  to  be  short  lived,  possesses  a 
formidable  root  system,  and  is  subject  to 
various  insects  and  diseases. 

A case  can  be  made  for  almost  any  ever- 
green plant  as  a candidate  for  winter  inter- 
est. Numerous  dwarf  and  full-sized  conifers 
and  their  allies  are  especially  attractive  in 
winter.  The  various  bluish  color  forms  of 
Picea  pungens,  the  gray  and  blue  of 
funiperus  cultivars,  the  yellow-foliaged 
forms  of  Chamaecyparis , and  the  red  bronze 
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of  Cryptomeria  japonica  'Elegans'  are  only  a 
few  of  many  that  can  be  selected  for  winter 
form,  texture,  habit,  and  color.  Yews  and 
camellias  can  be  useful;  however,  modera- 
tion is  called  for  as  masses  of  plants  with 
dark  green  foliage  can  be  oppressive. 
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Evergreens  for  the  Donald  Wyman 

Retired  Gardener's 

Garden 


when  one  moves  into  retirement,  one  must 
make  many  adjustments  in  one's  style  of  liv- 
ing. Having  always  been  active,  I never 
thought  much  about  retirement,  and  in  par- 
ticular I never  planned  for  the  gardening  as- 
pect of  it.  Growing  plants,  especially  woody 
plants,  had  been  my  vocation  as  well  as  my 
avocation,  and  I had  been  deeply  involved  in 
it.  Managing  one  of  the  world's  greatest  ar- 
boretums  meant  that  I had  plenty  of  space 
and,  more  importantly,  plenty  of  help  to  do 
the  many  things  that  had  to  be  done. 

Suddenly,  on  entering  retirement,  I came 
face  to  face  with  two  facts:  space  was  very 
limited  in  the  garden  of  the  small  suburban 
home  we  settled  into,  and  I had  to  do  the 
work  myself.  What  grand  plans  I might 
dream  up  would  be  limited  to  only  a few 
hundred  square  feet.  And  while  I enjoyed  the 
work  of  gardening,  I knew  I would  not  al- 
ways be  available  to  do  it,  as  my  wife  and  I 
planned  to  travel.  Hence,  the  garden  would 
often  be  left  in  the  hands  of  well-meaning 
amateurs,  no  insurance  that  thriving  plants 
will  remain  thriving! 

So  there  had  to  be  a few  general  rules. 

First,  to  accommodate  the  small  space,  the 
woody  plants  selected  had  to  be  slow  grow- 
ing or  even  dwarf.  Second,  they  had  to  be 
disease  free  and  insect  free,  so  that  they 
would  need  little  attention  when  we  were 
away  from  home.  Third,  they  had  to  be 
drought  resistant,  so  that  watering  could  be 


reduced  to  a minimum,  especially  when  we 
were  away.  Finally,  they  had  to  have  a long 
period  of  interest  in  the  garden.  The  woody 
plants  selected  had  to  be  appropriate  as  a 
background  for  other  plants  of  seasonal 
interest  and  still  keep  the  garden  alive  and 
green  all  winter.  In  fulfilling  the  latter  re- 
quirement evergreens  were  the  obvious 
choice. 

Donald  Wyman,  horticulturist  emeritus  of  the 
Arnold  Arboretum  of  Harvard  University,  in  his 
garden. 

A1  Bussewitz  photo. 
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Japanese  Holly 

One  of  the  evergreens  I have  admired  for 
many  years  is  the  box-leaved  Japanese  holly 
[Ilex  crenata  f.  convexa].  This  shrub,  which 
is  hardy  to  -5°F,  has  a dense,  bushy  habit 
and  lustrous  deep  green  leaves  similar  to 
those  of  the  boxwood.  It  can  grow  10  feet 
tall  but  is  easily  sheared  and  can  be  used  in 
hedges.  It  is  very  easy  to  care  for  and  has  no 
serious  pest  problems  or  diseases.  In  New 
England  it  should  not  be  planted  in  areas 
vulnerable  to  severe  winter  winds.  In  the 
winter  of  1958—59  it  was  destroyed  over  a 
wide  area  in  the  northern  United  States,  but 
that  was  the  first  occurrence  of  such  de- 
struction in  half  a century.  During  some 
winters  the  two  plants  in  front  of  our  house 
(which  has  a southern  exposure)  exhibit  a 
few  burned  leaves,  but  as  soon  as  the  dead 
branchlets  are  pruned  off  in  the  early  spring, 
the  plants  quickly  recover.  This  holly  can 
also  be  pruned  or  sheared  in  other  seasons.  It 
is  an  asset  in  any  garden  year-round  and  is 
also  attractive  in  flower  arrangements. 

Drooping  Leucothoe 

The  drooping  leucothoe  [Leucothoe  fon- 
tanesiana,  formerly!,  catesbaei],  which  is 
native  to  the  southeastern  United  States  (al- 
though hardy  to  -20°F),  is  another  excellent 
evergreen  for  the  foundation  planting.  In  the 
North  it  may  drop  some  of  its  leaves  in 
winter,  but  in  the  south  it  is  truly  evergreen. 
It  may  grow  as  much  as  6 feet  tall,  but  it  can 
be  restrained,  and  should  be,  with  proper 
pruning.  The  glossy  green  leaves,  which  are 
about  7 inches  long,  are  lance  shaped  and 
similar  in  size  and  shape  to  those  of  the 
mountain  laurel.  The  young  foliage  in  the 
spring  is  reddish,  adding  much  to  the  orna- 
mental character  of  the  plant.  The  flowers 


are  small  and  waxy  white,  similar  to  those  of 
blueberry,  and  arranged  in  3 *72 -inch  drooping 
clusters  along  the  arching  stems  on  the 
underside  of  the  branches.  It  grows  well  in 
semishade,  where  the  foliage  tends  to  re- 
main evergreen  much  longer.  The  autumn 
color  is  a rich  bronze.  A cultivar  named 
'Nana',  which  originated  in  England  some 
years  ago,  produced  a plant  that  was  23 
inches  tall  and  6 feet  across  at  30  years  of 
age.  I do  not  know  whether  'Nana'  is  avail- 
able commercially  in  America  or  not. 
Wayside  Gardens  of  Fiodges,  South  Carolina, 
lists  a hybrid  (L.  axillaris  x L.  fontanesiana] 
named  'Scarletta',  which  it  claims  grows  no 
taller  than  20  inches.  The  young  growth  is 
very  red.  Cut  branches  of  the  drooping 
leucothoe  are  splendid  in  flower  arrange- 
ments, and  cutting  the  long  arching 
branches  rejuvenates  the  plant,  tending  to 
keep  it  lower  in  height  and  bushy.  When  the 
plants  grow  too  tall  and  get  ragged  at  the 
base,  it  is  best  to  prune  them  in  early  spring 
to  6 inches  above  the  ground,  after  which 
they  will  quickly  return  to  fine  form. 


Mountain  Laurel 

The  mountain  laurel  [Kalmia  latifolia)  is  a 
familiar  native  American  shrub  that  bears 
beautiful  flowers  in  late  May  and  June  when 
allowed  to  grow  at  will.  It  is  hardy  to  — 20°F. 
When  pruned  to  4 feet  tall,  it  does  not  bloom 
very  much,  but  it  maintains  a dense  mass  of 
glossy  evergreen  leaves  throughout  the  year. 
In  pruning,  it  is  imperative  that  a few  leaves 
(and  their  buds)  be  left  below  the  cut,  even 
on  second-year  growth.  This  requires  careful 
attention,  as  the  leaves  are  clustered  to- 
gether at  the  ends  of  the  twigs  and  can  easily 
be  cut  off  entirely. 
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If  this  plant  is  pruned  every  year,  as  it  is  in 
our  restricted  foundation  planting,  it  makes 
a splendid  evergreen  shrub.  When  it  grows 
too  tall  or  too  wide,  it  can  lose  its  attractive- 
ness, but  pruning  must  wait  until  after 
flowering.  Anyone  interested  in  obtaining 
some  of  the  dark  pink  to  red  flowering  forms 
can  do  so  at  Weston  Nurseries  of  Hopkinton, 
Massachusetts,  which  has  been  selecting 
and  propagating  these  for  years.  However, 
we  value  the  mountain  laurel  as  a foliage 
plant  only  in  our  small  garden,  and  as  such  it 
is  outstanding  every  year. 


Japanese  Andromeda 

The  Japanese  andromeda  [Pieris  japonica] 
is  another  good  choice  for  the  retired  gar- 
dener. It  is  a very  popular  plant,  hardy  to 
- 10°F,  and  has  been  grown  extensively  in 
the  eastern  United  States  as  well  as  the 
Pacific  Northwest.  Its  leaves,  about  SVi 
inches  long  and  narrow  at  both  ends,  are  a 
lustrous  green  and  bronze  when  they  first 
appear  in  the  spring.  The  slightly  pendulous 
branches  are  graceful,  and  the  plant  can 
reach  9 feet  in  height,  although  in  the  North 
it  is  usually  lower  and  with  correct  pruning 
can  be  kept  within  a limited  area.  The  small 
flowers,  which  appear  in  mid- April,  are 
waxy  white  and  are  borne  in  pendulous  clus- 
ters 5 inches  long.  The  flower  buds  are  prom- 
inent from  late  summer  to  early  spring,  pro- 
viding proof  during  the  cold  winter  storms 
that  spring  is  bound  to  come. 

Several  interesting  variants  of  Japanese 
andromeda  have  been  found,  a few  of  which 
are  offered  for  sale  by  commercial  growers. 
The  cultivar  'Compacta'  is  lower  growing 
than  the  species  itself  and  its  leaves  are 


The  Japanese  andromeda  [Pieris  japonica]  in 
snow. 

A1  Bussewitz  photo. 


smaller.  'Dorothy  Wycoff ' has  pink  flower 
buds  and  excellent  purple-green  winter 
foliage.  'Variegata'  produces  leaves  with  a 
white  margin  around  the  edge.  'Flamingo' 
has  flowers  that  are  true  pink,  while 
'Whitecaps'  and  'White  Cascade'  have  flower 
clusters  longer  than  those  of  the  species. 
These  and  other  cultivars  are  well  worth 
looking  for  in  nursery  catalogues. 

Mountain  Andromeda 

The  native  mountain  andromeda  [Pieris 
floridunda],  which  reaches  6 feet  in  height,  is 
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A false  cypress  species,  Chamaecyparis  obtusa 
'Gracilis  Nana',  at  the  Arboretum. 

Richard  E.  Weaver,  Jr.  photo. 


andromeda  can  be  grown  in  situations  of  full 
sun,  whereas  the  Japanese  seems  to  do  better 
with  some  shade. 


slightly  hardier  (to  -20°F)  than  the  Japanese 
andromeda  and  produces  upright  pyramidal 
clusters  of  small  white  flowers  in  mid- April. 
C.  S.  Sargent  considered  this  one  of  the  best 
of  the  broad-leaved  evergreens,  probably  be- 
cause it  grows  in  either  sunlight  or  shade 
and  does  not  require  acid  soil.  The  leaves  are 
a dull  green,  and  the  plant  is  dense  and 
bushy.  Unfortunately,  this  species  has  not 
produced  pink  flowering  forms  as  yet,  but  an 
excellent  dwarf  flowering  cultivar  exists 
named  'Millstream',  which  originated  on 
Long  Island  over  10  years  ago.  I do  not  know 
whether  it  is  available  commercially  yet  or 
not.  My  plant  is  1 1 years  old,  about  a foot 
tall,  and  nearly  4 feet  across.  The  mountain 


Wilson  Rhododendron 

Although  several  low-growing  evergreen 
rhododendrons  exist,  the  one  I like  best  is 
the  Wilson  rhododendron  [Rhododendron  x 
laetevhens,  formerly  R.  x wilsonii  and  a 
cross  between R.  caiolinianum  andR.  fer- 
rugineum).  It  is  hardy  to  -20°F.  It  usually 
grows  to  about  4 feet  tall  and  has  dark  green 
evergreen  leaves  about  SVi  inches  long.  Its 
small  purplish  pink  flowers  appear  in  early 
June.  It  is  not  impressive  in  comparison  to 
the  taller  types  with  their  huge,  ornate 
flower  clusters,  but  it  is  pleasing  as  a dense, 
fairly  low  evergreen  in  a narrow  shrub  bor- 
der. 
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False  Cypress 

The  Chamaecypaiis  species,  especially 
Chamaecyparis  pisifera,  are  among  the  most 
variable  of  the  small-leaved  conifers.  They 
are  hardy  to  -30°F.  Several  varieties  exist 
and  some  are  dwarf  and  slow  growing.  The 
nomenclature  is  very  confusing  and  one 
cannot  be  certain  of  obtaining  a desired 
dwarf  variety  merely  by  selecting  a name  in 
a nursery  catalogue.  It  is  far  better  to  see  the 
plant  before  purchase. 

Chaemaecypaiis  pisifera  i.filifera,  or  the 
thread  retinospora,  is  a tree  type,  and  the 
cultivar  C.  pisifera  'Filifera  Aurea'  is  much 
slower  growing  and  sometimes  dwarf,  espe- 
cially when  propagated  from  the  slower- 
growing  sideshoots.  The  foliage  of  this  vari- 
ety is  yellowish,  especially  when  grown  in 
the  full  sun,  but  if  left  unpruned  over  a long 
period  it  can  grow  8 feet  tall  in  30  years. 

C.  pisifera  'Filifera  Nana'  is  another  dense, 
rounded,  flat-topped  little  bush  that  is  slow 
in  growth.  Here  again,  pruning  will  help  to 
keep  the  plants  under  3 to  4 feet  high  and  is 
necessary  if  they  are  used  in  foundation 
plantings.  They  will  grow  in  sun  or  shade 
and  when  properly  pruned  will  maintain 
rounded  masses  of  evergreen  foliage 
throughout  the  year. 

Another  member  of  the  Chamaecyparis 
clan  is  C.  obtusa  f . gracilis,  Hinoki  false  cy- 
press, a dense,  slow-growing  evergreen  with 
dark  green  foliage  that  can  grow  9 feet  tall  or 
taller  if  not  properly  restrained.  Its  flat 
foliage,  somewhat  similar  to  that  of  arbor- 
vitae,  retains  its  dark  green  color  all  winter 
long,  which  is  something  that  cannot  be  said 
of  the  native  American  arborvitae  varieties. 
This  slender  shrub,  introduced  from  Japan  in 
1862,  is  a longtime  garden  favorite,  but  occa- 
sionally it  sends  out  wayward  branches  that 


must  be  pruned  to  keep  the  plant  in  proper 
form. 

Another  variety  of  C.  obtusa  is  'Gracilis 
Nana',  which  normally  grows  about  6 feet 
tall  and  is  readily  available  in  nurseries. 

This,  too,  is  an  excellent  foundation  ever- 
green, dense  and  bushy.  Unfortunately,  it  is 
sometimes  labeled  f.  nana  or  f.  compacta. 
The  true  'Nana'  at  90  years  of  age  reaches 
only  about  3 feet  in  height  and  is  probably 
too  slow  growing  to  be  of  value  in  an  ever- 
changing  foundation  planting.  Since  the 
nomenclature  of  slow-growing  plants  like 
these  is  confusing,  one  must  select  carefully. 
All  are  excellent  ornamentals  and  will  keep 
small  gardens  green  in  winter. 


Sargent's  weeping  hemlock  [Tsuga  canadensis  f. 
pendula)  at  the  Arboretum. 

Richard  E.  Weaver,  Jr.  photo. 
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Junipers 

Several  of  the  low-growing  junipers  are 
worth  considering  for  small  spaces.  They  are 
easily  obtainable  at  almost  any  time  of  year 
because  they  are  frequently  grown  in  con- 
tainers, hut  here  again  the  nomenclature  is 
often  unclear.  My  favorites  are  funiperus 
procumbens,  which  is  hardy  to  — 10°F,  and 
its  cultivar  'Nana'  and  J.  horizontalis  'Wil- 
tonii'  (hardy  to  -50°F),  ground  covers  that 
stay  flat  on  the  ground  if  allowed  to  elongate 
in  a normal  way. 

Although  the  Japanese  garden  juniper 
(/.  procumbens]  was  brought  to  Europe  from 
Japan  in  1843,  it  was  not  grown  in  American 
gardens  until  the  turn  of  the  century. 

Termed  both/,  chinensis  'Procumbens' 
[Hoitus  III)  and /.  procumbens  (den  Ouden 
in  Manual  of  Cultivated  Conifers],  it  is  a 
dwarf  shrub,  mounded  in  habit,  with  hluish 
green  needles.  Not  over  2 feet  tall,  it  is  much 
slower  growing  than  /.  horizontalis  and  its 
varieties.  The  old-fashioned  favorite,  /. 
horizontalis  'Plumosa',  is  a vigorous 
spreader  and  has  become  very  popular  for 
that  purpose,  but  /.  procumbens  is  the  plant 
to  use  where  space  is  limited. 

Even  better  in  the  small  garden  is  a gem  of 
a plant  called  /.  procumbens  'Nana',  which 
forms  a compact  mound  of  bluish  green 
foliage,  with  short  branches,  one  on  top  of 
another,  creating  a shelving  effect.  It  has 
been  noted  that  if  the  roots  are  cut  from  time 
to  time,  the  plant  will  not  expand  in  the 
usual  manner  of  the  species.  The  foliage  of 
this  dwarf  Japanese  garden  juniper  turns  an 
interesting  purplish  color  in  winter.  It  was 
originally  obtained  from  Japan  by  the  D.  Hill 
Nursery  of  Dundee,  Illinois,  about  1922. 

Where  enough  space  is  available,  one  of 
the  best  of  the  ground-covering  junipers  is  /. 


horizontalis  'Wiltonii',  with  its  long  creep- 
ing branches  and  beautiful  silvery  green 
foliage.  (Its  imaginative  cultivar  names  are 
'Blue  Rug'  or  'Wilton  Carpet'.)  It  was  found 
in  1914  on  the  island  of  Vinal  Haven  in 
Maine  by  J.  C.  van  Heiningen  of  the  Wilton 
Nurseries,  South  Wilton,  Connecticut.  It 
should  be  remembered,  though,  that  to  be  ef- 
fective, this  plant  must  have  space  to  display 
its  graceful,  trailing  branches. 

Yews 

The  yews  are  among  the  more  serviceable 
evergreens  for  winter  display,  and  in  the 
North  the  Japanese  yews  are  tops.  Many 
varieties  are  available  and  all  are  vigorous 
and  easily  grown,  maintaining  splendid  dark 
green  foliage  throughout  the  year.  Actually, 
the  Japanese  yew  {Taxus  cuspidata],  which 
is  hardy  to  -20°F,  is  a tree  that  reaches  50 
feet  or  more  in  height,  but  there  are  forms 
that  are  lower,  one  of  the  best  for  the  small 
garden  being  T.  cuspidata  f.  densa  or  cush- 
ion Japanese  yew.  One  50-year-old  densa 
specimen  growing  in  the  Arnold  Arboretum 
is  4 feet  tall,  yet  20  feet  across. 

All  the  yews  are  easily  pruned  and  with- 
stand shearing  easily;  thus  they  are  very  ap- 
propriate for  small  spaces.  This  form  is  espe- 
cially suited  for  the  small  garden  because  of 
its  low,  rounded  habit  of  growth.  The  branch- 
lets  on  the  sides  of  the  main  stems  are 
short  and  compact,  giving  an  appearance  of 
density.  If  one  wants  to  reduce  the  amount 
of  pruning  to  be  done,  the  cushion  Japanese 
yew  is  a good  choice,  because  it  will  main- 
tain its  low-growing  habit  with  minimum 
attention. 

If  the  densa  is  not  available,  one  can  main- 
tain a Japanese  yew  at  almost  any  height  or 
shape  with  frequent  pruning.  We  have  one  in 


Erratum 


Please  note  that  the  order  of  the  cap- 
tions with  the  photographs  on  pages 
16,  17,  and  19  is  incorrect.  Pieris 
f loribunda  'Milstream ' is  on  page  16; 
Chamaecyparis  obtusa  'Gracilis  Nana' 
is  on  page  17;  and  Tsuga  canadensis 
f.  pendula  is  on  page  19. 
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our  foundation  planting.  It  requires  pruning 
or  shearing  several  times  a year  because  it  is 
not  a slow-growing  type,  but  we  want  to 
keep  the  plant  as  a dense  pyramid  of  dark 
green  foliage  about  5 feet  tall.  If  allowed  to 
grow  taller  by  missing  one  of  those  prunings, 
it  must  be  drastically  cut  back  the  next  time, 
which  unfortunately  results  in  an  unattrac- 
tive plant  for  several  months. 

The  dwarf  Japanese  yew  (T.  cuspidata  f. 
nana)  is  a slow  grower,  becoming  10  feet  tall 
and  20  feet  across  in  40  years  of  uninter- 
rupted growth.  However,  even  this  plant 
eventually  becomes  too  tall  for  the  small 
garden  and  must  be  pruned  to  keep  it  within 
the  proper  scale. 


Canada  Hemlock 

For  northern  gardens  probably  the  most 
serviceable  of  all  the  evergreens  is  the  native 
Canada  hemlock  {Tsuga  canadensis),  which 
is  hardy  to  -20°F.  The  species  is  a standard 
tree  reaching  150  feet  or  more  in  height.  The 
Sargent's  weeping  hemlock  (T.  canadensis  f. 
pendula],  is  an  especially  interesting  variant 
and  is  only  one  of  many  dwarf  forms  avail- 
able from  nurseries.  It  is  low  and  flat  on  top 
with  graceful  pendulous  side  branches,  an 
elegant  specimen  when  allowed  to  grow  un- 
hindered. It  may  reach  15  feet  or  more  in 
height  and  twice  that  in  breadth,  but  it  can 
be  sheared  or  pruned  heavily  and  still  main- 
tain a reasonably  good  shape  at  4 feet  in 
height. 

There  are  many  varieties  of  the  Canada 
hemlock,  some  lower  than  the  Sargent's 
weeping  hemlock,  but  we  have  found  in  our 
small  garden  that  this  one  can  be  kept 
within  our  strict  limits  on  height  and 
breadth.  Found  in  the  Hudson  Valley  about 


Pieris  floribunda  'Millstream',  a dwarf  flowering 
cultivar  of  the  native  mountain  andromeda,  at 
the  Arboretum. 


Richard  E.  Weaver,  Jr.  photo. 


1870,  it  has  been  a longtime  favorite  of  gar- 
deners and  graces  many  a garden  with  its 
beautiful  drooping  habit.  Like  that  of  other 
hemlocks,  the  foliage  is  always  dark  green, 
and  if  given  the  space  to  expand  it  always 
looks  well.  It  almost  seems  a crime  to  reduce 
this  plant  to  a growing  space  of  16  square 
feet,  but  if  that  is  all  the  space  available  the 
ruthless  pruning  job  must  be  done,  and  it  is 
best  done  in  the  very  early  spring,  certainly 
not  during  the  summer  months.  It  regrows 
quickly  and  if  left  in  place  (ours  has  been  in 
nine  years)  soon  reacquires  a normal  droop- 
ing habit.  I have  seen  a 50-year-old  hedge  of 
Canada  hemlock  only  4 feet  tall  and  4 feet 
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thick  making  a fine  dense  planting  and  prov- 
ing that  the  species  can  produce  good  growth 
with  heavy  pruning.  Even  though  6 to  10  in- 
ches of  growth  must  be  removed  in  the  prun- 
ing operation,  I think  it  is  well  to  include 
this  beautiful  evergreen  in  a small  planting. 
It  should  be  pointed  out  that  when  grown 
this  way  it  must  be  severely  pruned  in  order 
to  keep  it  in  scale  with  the  rest  of  the  plant- 
ing. 

These  are,  in  fact,  good  evergreens  for  any 
garden,  and  when  given  proper  pruning  at 
the  right  time,  they  can  perform  very  well  in 
the  small  garden.  Some  evergreens  do  not 
take  kindly  to  winter,  but  in  our  experience 
these  do.  They  will  keep  the  garden  alive 
through  the  long,  dreary  months  of  winter 
and  provide  excellent  foliage  contrast  for  the 
colorful  flowers  of  spring  and  summer. 


Augustine  Henry  and  the  E.  Charles  Nelson 
Exploration  of  the 
Chinese  Flora 


The  plant-collector's  job  is  to  uncover  the  hidden 
beauties  of  the  world,  so  that  others  may  share 
his  joy .... 

— Frank  Kingdon  Ward,  From  China  to  Hkamti 
Long 

Although  he  is  generally  believed  to  have 
been  bom  in  Ireland,  Augustine  Henry  was 
born  in  Dundee,  Scotland,  on  July  2,  1857. 
His  father,  Bernard,  was  a native  of  County 
Derry  in  the  North  of  Ireland,  and  his 
mother  was  a local  girl,  Mary  MacNamee. 
She  met  Bernard  Henry  while  he  was  visit- 
ing his  married  sister,  who  lived  in  Dundee. 
After  their  marriage,  and  shortly  after  Au- 
gustine's birth,  Bernard  and  Mary  Henry  re- 
turned to  Ireland  with  their  son  and  settled 
in  Cookstown  in  County  Tyrone.  Bernard 
owned  a grocery  shop  in  the  town  and  also 
bought  and  sold  flax. 

Austin,  as  Augustine  was  called,  went  to 
Cookstown  Academy.  He  was  a brilliant 
scholar  and  eventually  gained  a place  in  the 
Queen's  College,  Galway,  where  he  studied 
natural  science  and  philosophy;  he  grad- 
uated in  1877  at  the  age  of  20  with  a first- 
class  degree.  In  the  following  year  he  ob- 
tained a Master  of  Arts  degree  at  the  Queen's 
College  in  Belfast.  After  that  he  spent  a year 
in  London  studying  medicine  in  one  of  the 
teaching  hospitals.  During  a visit  to  Belfast 
about  1879  he  met  Sir  Robert  Hart,  who  re- 
emited  him  for  the  Imperial  Maritime  Cus- 
toms Service  in  China.  Henry  completed  his 


studies  as  rapidly  as  he  could,  obtained  his 
medieal  qualifications,  passed  the  Chinese 
Customs  Service  examinations,  for  which  he 
had  acquired  a working  knowledge  of 
Chinese,  and  left  for  China  in  the  autumn  of 
1881. 

Henry  remained  in  the  customs  service 
until  the  end  of  1900,  during  which  time  he 
made  considerable  eollections  of  the  native 
Chinese  flora.  Ernest  Wilson  is  reported  to 
have  said  that  "no  one  in  any  age  has  con- 
tributed more  to  the  knowledge  of  Chinese 
plants  than  this  scholarly  Irishman,"  and  in 


The  portrait  of  Augustine  Henry  in  this  photo- 
graph hangs  in  the  National  Botanic  Gardens  in 
Dublin,  Ireland.  It  was  painted  by  Celia  Harrison. 
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1929  the  second  fascicle  oi  leones  Plan- 
tarum  Sinicarum  was  published  in  Beijing 
(Peking)  with  the  following  dedication: 

Augustine  Henry  through  whose  assiduous  bo- 
tanical exploration  of  Central  and  South-Western 
China  the  knowledge  of  our  flora  has  been  greatly 
extended. 

Other  botanists  shared  these  opinions,  al- 
though Arthur  Grove  commented  that 
Henry  "was  more  concerned  in  botanical 
exploration  than  in  horticultural  exploita- 
tion, and  thought  more  of  getting  a specimen 
safely  to  Kew  than  of  getting  the  seeds 
which  might  enable  the  particular  plant  to 
be  raised"  for  cultivation  in  the  British  Isles. 
But  that  is  an  unfair  comment.  Henry  was 
not  oblivious  to  horticultural  potential,  but 
because  he  was  occupied  by  his  work  at  the 
customs  office  he  could  engage  in  the  task  of 
plant  hunting  and  seed  collecting  only  in  his 
free  time.  Seed  collecting  was,  and  still  is,  a 
time-consuming  task,  requiring  two  visits  to 
a habitat,  one  to  collect  the  plant  in  flower 
for  identification  and  a second  to  obtain  ripe 
seeds.  Henry's  first  letter  to  Kew  accom- 
panied seeds  of  the  lacquer  tree  {Rhus  ver- 
niciflua]  and  in  the  next  few  years  he  sent 
other  seeds,  including  Camellia  euryoides, 
Rosa  banksiae,  Buddleia  davidii,  and  a lin- 
den [Tilia  tuan).  On  leaving  Yichang  in 
March  1889  he  brought  with  him  bulbs  of  an 
orange-flowered  lily,  which  he  gave  to 
Charles  Ford,  who  forwarded  some  to  Kew; 
this  was  the  Henry  lily  {Lilium  heniyi], 
which  is  widely  cultivated  in  gardens  today 
(and  has  the  advantage  of  being  a lime-toler- 
ant species). 

Henry  in  China 

For  the  first  few  months  of  his  time  in 
China,  Henry  was  stationed  in  Shanghai.  In 


March  1882  he  was  assigned  to  Yichang 
("Ichang"  in  Henry's  correspondence),  a port 
on  the  Yangtze  River,  about  a thousand 
miles  inland,  near  the  borders  of  Hubei  and 
Sichuan  provinces.  There  he  served  as  the 
assistant  medical  officer  and  also  performed 
customs  duties.  For  a while  he  spent  his  lei- 
sure time  on  shooting  trips  in  the  nearby 
countryside,  but  he  was  a poor  shot  and  in 
1884  he  began  to  pursue  less  mobile  crea- 
tures: plants. 

In  his  diary  he  recorded  his  first  botanical 
excursion  on  November  25,  1884,  when  he 
crossed  the  river  at  Yichang  and  collected 
some  plants  near  the  village  of  Shiliujing. 

On  March  20,  1885,  he  wrote  to  the  director 
of  the  Royal  Botanic  Gardens  at  Kew,  saying 
that  a number  of  medicinal  plants  were  cul- 
tivated around  Yichang.  He  reported  that 
"there  seem  to  be  a fair  number  of  interest- 
ing plants;  and  as  this  part  of  China  is  not 
very  well  known  to  botanists  interesting 
specimens  might  be  obtained."  Henry  con- 
fessed that  he  knew  very  little  of  botany,  but 
he  offered  to  collect  specimens  and  send 
them  to  Kew  "if  you  think  they  would  prove 
useful." 

About  the  same  time  he  wrote  to  a Dr. 
Wales  regarding  botanical  work.  His  letter 
was  passed  on  to  Henry  Hance  (1827-1886), 
who  was  one  of  the  leading  experts  on  the 
Chinese  flora  at  that  time  as  well  as  British 
vice-consul  in  Canton.  Hance  replied  on 
April  1,  1881,  suggesting  some  useful  books 
and  recommending  that  "in  order  to  work  at 
so  novel  and  comparatively  unknown  a flora 
in  a tolerably  satisfactory  manner,  a student 


The  Henry  honeysuckle  [Loniceia  heniyi). 
Drawing  by  Michael  Grassi. 
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ought  to  have  a fairly  good  herharium  and  a 
very  considerable  library,  with  all  the  impor- 
tant systematic  monographs  and  memoirs 
on  families  genera."  He  suggested  to 
Henry  that  "any  person  with  a love  of 
botany  can  do  invaluable  service  even  by 
collecting,  whilst  both  leisure  and  want  of 
pecuniary  means  may  render  it  impossible 
for  him  to  attempt  to  attack  the  study"  on  a 
large  scale. 

The  value  of  that  advice  to  Henry  may  be 
gauged  by  the  fact  that  the  letter  in  which  it 
was  written  and  a second  one  containing  a 
recipe  for  an  insect  repellent  to  preserve  her- 
barium specimens  are  the  only  letters  that 
survive  among  Augustine  Henry's  papers 
from  his  first  tour  of  duty  in  China.  Not 
even  the  reply  of  Sir  Joseph  Hooker,  director 
of  Kew,  survives  from  the  voluminous  corre- 
spondence that  Henry  conducted  with 
botanists  after  1885. 

Having  been  advised  by  Hance,  and  un- 
doubtedly encouraged  by  Hooker,  Henry 
began  to  collect  assiduously  and  thereby  "to 
open  the  treasure  chest  of  the  Chinese 
flora." 

Other  botanists,  amateur  and  professional, 
had  collected  at  Yichang  before,  but  because 
they  were  eclipsed  by  Augustine  Henry, 
their  work  is  little  known  and  their  collec- 
tions do  not  seem  to  amount  to  much. 
Charles  Maries  (c.  1851-1902)  was  sent  to 
China  by  James  Veitch,  the  famous  London 
nurseryman,  in  1879.  According  to  Veitch  he 
lacked  staying  power  and  did  not  get  on  well 
with  the  Chinese,  who  resented  his 
"difficile"  nature  and  destroyed  his  collec- 
tions. Thus  Maries  returned  to  England  with 
very  few  plants.  Unlike  Henry,  Maries  was 
on  a commercial  expedition;  he  was  not  a 
leisured  explorer  without  deadlines  or  con- 


straints. He  had  to  be  single  minded  and  col- 
lect seeds  and  bulbs  of  plants  that  would  be 
profitable  for  his  employer.  Maries  did  make 
some  notable  discoveries  at  Yichang,  includ- 
ing the  Chinese  witch  hazel  [Hamamelis 
mollis],  which  was  raised  from  his  seed  by 
Veitch  but  grew  unrecognized  in  the  London 
nursery  for  almost  20  years. 

Another  person  who  collected  at  Yichang 
before  Henry  was  Thomas  Watters,  by  coin- 
cidence also  Irish.  The  coincidence  is  more 
remarkable  in  that  Watters  was  the  brother 
of  Augustine  Henry's  sweetheart,  Harriet 
Watters.  Harriet  turned  down  Henry's  pro- 
posal of  marriage  but  corresponded  with  him 
for  many  years  while  he  was  in  China. 
Thomas  Watters  was  a scholar  with  a special 
interest  in  Chinese  Buddhism,  and  he  was  a 
member  of  the  British  consular  service  in 
China  from  1 863  until  1 894.  In  1 878  he  was 
appointed  acting  consul  in  Yichang  and  dur- 
ing his  free  time  collected  herbarium  speci- 
mens for  Hance.  Watters  also  responded  to  a 
request  made  by  the  authorities  at  Kew  for 
materials  on  economic  botany;  at  Yichang 
he  discovered  the  service  viburnum  (Vibur- 
num utile],  which  was  used  for  making 
pipestems.  His  other  notable  find  was  the 
Chinese  primrose  (Primula  sinensis],  Wat- 
ters sent  some  living  plants  to  Charles  Ford 
at  the  botanical  garden  in  Hong  Kong,  but 
does  not  seem  to  have  sent  seeds  or  living 
plants  to  the  British  Isles.  It  is  said  that  Wat- 
ters and  Henry  met  in  China,  but  no  docu- 
ments describing  such  a meeting  exist. 

Augustine  Henry,  therefore,  was  in  vir- 
tually unexplored  territory.  It  was  an  area  of 
outstanding  botanical  riches,  "the  Klondike 
of  plant  gold."  Between  November  1884  and 
February  1889  Henry  discovered  about  50U 
species  new  to  Western  scientists,  about  25 
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new  genera,  and  one  plant,  Trapella  sinensis, 
that  is  now  in  a family  by  itself,  the 
Trapellaceae.  He  made  use  of  native  collec- 
tors, whom  he  trained  to  bring  dried  speci- 
mens to  him,  although  they  were  not  as 
productive  as  Henry  wished.  He  combined 
the  collection  of  herbarium  specimens  with 
studies  of  ethnobotany  and  recorded  the 
vernacular  names  and  uses  of  plants,  espe- 
cially those  used  in  Chinese  folk  medicines. 
Indeed,  his  interest  in  botany  was  aroused  by 
the  difficulties  of  reconciling  European  sci- 
entific names  and  the  many  vernacular 
names  for  Chinese  medicinal  plants. 

On  June  20,  1891,  during  home  leave, 
Hemy  married  Caroline  Orridge,  the  daugh- 
ter of  a London  jeweler,  and  returned  to 
China  later  that  year.  In  November  1896, 
while  stationed  in  southern  China  at  Mengsi 
("Mengtze”  or  "Mengtse"  in  Henry's  letters), 
he  wrote  to  Evelyn  Gleeson,  a friend  from 
his  student  days  in  Galway,  saying  that  he 
had  received  "very  enthusiastic  letters  from 
a Liverpool  merchant,"  Arthur  K.  Bulky. 
Henry  promised  to  send  him  seeds  but 
commented  to  Evelyn  Gleeson  that 

the  difficulty  is  in  selecting.  I like  plants  with 
beautiful  foliage  and  neat  little  flowers.  I don't 
care  for  colour  much.  I think  chrysanthemums 
are  positively  ugly  on  account  of  their  wretched 
leaves.  The  Rose  is  an  exception:  it  is  wonder- 
fully beautiful  in  every  way.  As  for  Geraniums,  I 
really  can't  understand  any  one  liking  them. 

Ferns  of  all  kinds  please  me.  They  are  simply 
marvellous  here,  especially  the  kinds  that  one 
gets  in  the  virgin  forests.  Their  variety  of  form  is 
astonishing. 

Despite  his  reservations  and  his  own  plea- 
sure in  form,  not  color,  Henry  did  collect 
seeds  and  also  some  epiphytic  orchids.  In 
January  1897  he  wrote  to  Evelyn  Gleeson 
saying  that  he  had  sent  seeds  to  Bulky  "but 


there  was  nothing  in  them  suitable  for  you 
to  plant.  I must  get  you  something  soon."  A 
few  weeks  later,  as  promised,  Augustine 
Henry  sent  a "box  containing  3 kinds  of  or- 
chids (I  haven't  seen  the  flowers)  procured 
on  . . . trees  at  7000  [feet].  If  they  arrive  via- 
ble and  plantabk,  please  take  half  of  each 
kind  and  send  the  other  half"  to  Bulky. 
Henry  said  that  the  orchids  should  grow  in 
England,  advising  Miss  Gleeson  not  to 
"throw  them  away:  but  try  them,  as  they 
have  astonishing  vitality.  Consult  some  one 
who  knows:  and  give  me  suggestions  if  nec- 
essary re  collecting  sending  similar  or- 
chids." 

Henry  sent  additional  batches  of  seeds  to 
Kew.  In  one  letter  to  Evelyn  Gleeson  on  De- 
cember 21,1 898,  he  wrote  that  he  had  sent 
William  Thistkton-Dyer,  Hooker's  succes- 
sor as  director  of  Kew,  "a  lot  of  seeds:  and  he 
gave  them  to  the  girl  gardeners  to  grow:  and 
these  dears  succeeded  in  raising  45  kinds  (al- 
ready) including  6 species  of  Begonia  some 
other  beautiful  plants  as  a new  species  of 
Rogersia,  . . . also  Rhododendrons  (3  or  4)." 
These  seedlings  had  perhaps  a better  chance 
of  surviving  than  the  orchids  sent  to  Miss 
Gleeson,  yet  the  number  of  plants  said  to 
have  been  introduced  by  Henry  is  generally 
considered  to  be  small. 

While  his  introductions  may  be  few,  Au- 
gustine Henry's  discovery  of  new  species 
and  his  botanical  work  in  poorly  known 
areas  was  significant.  W.  Botting  Hemsky 
estimated  that  while  in  China  — at  Yichang, 
on  Hainan,  in  Taiwan,  at  Mengsi,  and  Simao 
— Henry  and  his  native  helpers  acquired 
over  15,800  collection  numbers.  As  there 
were  an  average  of  10  specimens  in  each 
there  must  have  been  a total  of  almost 
160,000  herbarium  specimens.  Henry  col- 
lected probably  over  5000  species  between 
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1884  and  1900.  His  contribution  to  Chinese 
botany  may  be  measured  crudely  by  noting 
the  many  species  with  the  epithets  augus- 
tinii  oxhenryi:  Henry  a augustinii, 
Rhododendron  augustinii,  Emmenopterys 
heniyi,  and  Lonicera  henryi.  Carolinella 
henryi  was  named  for  his  wife,  Caroline. 

Henry's  botanical  contacts  in  China 

One  of  Augustine  Henry's  first  contacts  in 
China  was  Lord  Kesteven  (1851-1915),  who 
visited  Yichang  in  April  1 886  and  probably 
accompanied  Henry  on  a trip  upstream 
through  the  famous  Yangtze  gorge  near  the 
city.  Kesteven  went  with  Henry  many  years 
later  on  excursions  to  forests  in  France  and 
sponsored  his  journey  to  the  western  United 
States  in  the  early  1900s.  He  was  one  of  the 
select  group  who  received  seeds  from  Augus- 
tine Henry  during  his  first  tour  of  duty,  and 
it  was  through  him  that  Henry  introduced 
the  sweetspire  (Itea  ilicifolia]  into  cultiva- 
tion in  the  British  Isles. 

No  doubt  Henry's  enthusiasm  was  stimu- 
lated by  the  letters  he  received  from  Kew 
telling  him  of  the  significance  of  his  discov- 
eries and  enclosing  numerous  articles  and 
papers  containing  descriptions  of  his  plants. 
Unfortunately,  none  of  these  letters,  written 
by  William  Thistleton-Dyer,  Daniel  Oliver, 
and  William  Hemsley,  is  extant,  so  it  is  not 
possible  to  judge  accurately  how  much 
Henry  was  inspired  by  them.  During  his 
home  leave  in  1890,  Henry  certainly  must 
have  been  encouraged  by  his  visit  to  Kew, 
where  he  was  greeted  as  a celebrity,  the  man 
who  had  in  1886  sent  "one  of  the  most  im- 
portant plant  collections  ever  received  from 
the  centre  of  China"  and  who  continued  to 
astound  botanists  with  every  new  parcel  of 


plant  specimens.  He  soon  tried  to  pass  on  his 
enthusiasm  to  others. 

During  his  early  years  in  China,  Henry 
was  learning  and  being  guided.  He  returned 
to  China  in  1892  more  confident  and  pre- 
pared to  encourage  others.  In  1893  he  pub- 
lished Notes  on  the  Economic  Botany  of 
China,  in  the  preface  of  which  he  wrote: 

Missionaries  and  others  living  in  the  interior  are 
often  in  a position  to  make  enquiries  concerning 
the  natural  productions  of  China,  the  results  of 
which  would  be  of  great  service  to  science.  I in- 
tend to  publish  a few  notes,  pointing  out  the  di- 
rections in  which  such  work  might  be  done  as  re- 
gards articles  derived  from  the  vegetable  king- 
dom; for  I think  a vague  idea  that  everything  is 
known,  prevents  many  people  from  taking  an 
interest  in  natural  history.  Scarcely  anything  is 
known  in  regard  to  many  points  of  economical 
interest.  If  any  one  wishes  to  help,  he  will  confer 
a great  favour  on  the  writer  by  sending  him 
specimens  of  dried  plants,  drugs,  woods,  dyes,  etc. 
These  specimens  will  be  forwarded  when  neces- 
sary, to  England,  to  have  them  dealt  with  by  the 
authorities  at  Kew. 

Henry  continued  with  instructions  on  the 
preparation  of  herbarium  specimens,  which 
were  almost  word  for  word  what  Henry 
Hance  had  told  him  nearly  nine  years  earlier 
in  the  only  letters  he  kept. 

Henry  did  not  confine  his  interests  to  eco- 
nomic botany,  however,  nor  did  he  attempt 
to  restrict  the  people  he  helped  and  encour- 
aged. In  October  1892  he  was  assigned  to 
Dakou  on  the  island  of  Taiwan  (Formosa);  he 
had  applied  for  the  transfer  in  the  hope  that 
the  climate  would  suit  his  wife,  who  was  in 
failing  health  with  tuberculosis.  Caroline 
Orridge  Henry  died  two  years  later  in  Den- 


The  Henry  lily  [Lilium  henryi). 
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ver,  Colorado,  where  she  had  gone  because 
of  the  illness. 

On  Taiwan  Henry  gathered  information 
for  a flora  of  the  island.  In  May  1893  he  con- 
tacted Hosea  Ballou  Morse  (1855-1934),  a 
graduate  of  Harvard  University  and  a com- 
missioner in  the  customs  service  who  was 
stationed  at  Tamsui.  He  reminded  Morse 
that  he  had  sent  specimens  of  wild  hemp- 
skin  cloth  and  the  plant  from  which  it  was 
manufactured  to  Shanghai  the  previous  year; 
the  plant  had  been  identified  as  anAlpinia 
species.  On  May  15,  1893,  Henry  wrote  that 

from  letters  received  from  Kew,  asking  for  speci- 
mens in  flower,  it  appears  that  it  is  a new  species 
...  I should  be  much  obhged  if  you  would  kindly 
cut  off  the  flowers,  put  it  in  a bottle  in  spirits  of 
wine,  and  send  to  me.  ...  I am  doing  my  best  here 
to  get  at  the  products  of  the  vegetable  kingdom 
and  have  a native  . . . collecting  for  me  in  the 
mountains. 

In  fact  he  had  several  people  working  for 
him;  under  the  guidance  of  Mr.  Schmuser,  a 
lighthouse  keeper,  "the  savage  chief  Capt- 
ing"  made  a large  collection  in  the  south  of 
the  island.  On  June  6,  1893,  Augustine 
Henry  replied  to  a letter  from  Hosea  Morse 
in  which  Morse  had  mentioned  the  prob- 
lems of  customs  officials  with  plants  and 
plant  products  listed  under  Chinese  names. 
Henry  said  that  he  could  not  tackle  that  for 
the  present; 

One  must  remember  that  the  framers  of  the  tariff 
were  ignorant  of  botany,  textile  fibres  and  such 
like  . . . such  work  as  identifying  drugs,  fibres, 
dyes  &c,  can  only  be  done  very  gradually  and  by 
accumulation  of  specimens  of  the  plants  and  in- 
formation got  at  first  hand.  It  also  requires  an  ex- 
pert, one  who  knows  Chinese  and  has  an  acquain- 
tance with  common  vulgar  names  in  Chinese, 
with  Chinese  books  &.c,  else  the  ordinary  ob- 
server will  be  taken  in. 


A few  days  later  Henry  provided  Morse 
with  instructions  about  drying  plants,  not- 
ing that  he  generally  obtained  six  specimens 
of  each  species.  Later  Henry  advised  him  on 
employing  native  collectors.  In  August 
Morse  promised  to  collect  for  Henry.  Henry 
agreed  to  pay  a native  collector  $8  a month 
and  instructed  that  he  should  bring  plants 
into  Tamsui  twice  a month  if  possible. 
Morse's  assistance  was  acknowledged  by 
Augustine  Henry  in  his  published  list  of 
Taiwanese  plants.  The  two  men  continued 
to  correspond  for  many  years,  especially 
while  Henry  was  in  Mengsi. 

Henry  arrived  in  Mengsi  late  in  June  1 896 
and  there  met  Pierre  Bons  D'Anty  ( 1 859- 
1916),  who  was  the  French  consul  in  Simao 
(Ssemao  or  Szemao  in  Henry's  correspon- 
dence), a city  in  southwestern  China  near 
the  border  with  Vietnam  (then  French  In- 
dochina). Bons  D'Anty  was  probably  in 
Mengsi  on  business.  They  could  not  have 
had  much  contact,  for  the  consul  left  Mengsi 
five  days  after  their  first  meeting.  These  two 
men  had  much  in  common;  they  shared  an 
interest  in  Chinese  literature,  and  Henry  re- 
garded Pierre  Bons  D'Anty  as  "very  clever." 
Their  brief  contact  was  enough  for  Henry  to 
persuade  him  to  collect  plants  at  Simao. 

Between  August  1896  and  November 
1897,  when  Bons  D'Anty  left  Simao,  he  cor- 
responded with  Henry  and  sent  specimens. 
On  August  22,  1896,  Bons  D'Anty  sent  to 
Henry  specimens  of  plants  "found  common 
or  peculiar"  between  Mengsi  and  Simao; 
each  specimen  was  numbered,  and  Bons 
D'Anty  asked  Henry  to  refer  to  the  "same 
number  when  telling  me  the  identification 
that  you  arrive  at."  It  is  evident  from  this 
that  Henry  had  become  more  than  a collec- 
tor; he  was  now  a botanist  capable  of  naming 
plants.  Yet  there  were  some  species  he  could 
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not  identify,  and  these  were  sent  to  London. 
Over  the  following  year  Henry  and  Bons 
D'Anty  corresponded  about  conifers,  tea, 
and  Chinese  vernacular  names. 

In  June  1897  Pierre  Bons  D'Anty  wrote 
that 

for  nearly  two  months  I have  not  been  out  of  my 
office  and  I was  busy  till  the  middle  of  every 
night.  I hope  you  will  excuse  me.  I thought  of 
writing  to  you  but  I couldn't  find  a minute  to  do 
so.  ...  I have  some  250  or  300  specimens,  some 
very  curious,  collected  during  my  trip  in  the  Lip- 
sing [?].  I am  going  to  pack  them  all  right  and  send 
them  to  you  as  soon  as  possible. 

He  sent  Henry  a photograph  of  a palm  that 
was  very  common  in  the  Lipsing  area;  "it  is 
seen  around  every  pagoda  and  the  leaves  are 
used  to  make  paper  with,  or  rather  they  are 
used  as  paper,  being  cut  into  long  stripes 
[sic]." 

As  he  could  not  make  herbarium  speci- 
mens of  the  huge  leaves,  Bons  D'Anty 
thought  the  best  way  to  convey  the  informa- 
tion was  by  photographing  the  plant.  He  re- 
marked that  the  Chinese  called  the  palm 
Mien  i chou.  In  a subsequent  letter  Bons 
D'Anty  showed  that  he  had  some  botanical 
expertise  himself,  by  saying  that  the  palm 
was  not  a species  of  Chamaerops,  Livistona, 
Arenga,  or  Borassus.  Henry  sent  the  photo- 
graph to  Kew  and  the  palm  was  identified  as 
"probably  Trachycarpus  sp."  In  all,  Pierre 
Bons  D'Anty  sent  Henry  about  500  speci- 
mens before  he  left  Simao.  These  were  in- 
corporated into  Henry's  collections  and  sent 
to  Kew.  They  gave  Henry  a good  preliminary 
knowledge  of  the  flora  of  that  region,  where 
he  was  to  be  sent  in  1 898. 

While  corresponding  with  Bons  D'Anty  in 
Simao,  Henry  remained  in  contact  with 
Hosea  Morse,  who  had  been  transferred  to 


Longzhou  in  Guangxi  province.  On  April  30, 
1897,  Henry  informed  William  Thistleton- 
Dyer  that  he  had 

received  from  Morse  . . . some  400  species.  Some 
are  quite  interesting.  He  sent  me  Tournefortia 
sarmentosa,  which  is  hitherto  known  only  as  an 
oceanic  plant.  ...  He  also  sends  me  Dolichan- 
drone  cauda-felina,  which  I found  on  the  Red 
River.  Its  pods  are  the  most  comic  of  fruitS;  long 
tail  of  some  prehistoric  animal  would  be  near  it. 

Earlier  in  the  year  he  had  written  to  Hosea 
Morse  saying  that  Professor  Charles  Sargent 
of  the  Arnold  Arboretum  had  written  asking 
for  seeds  of  "mountain  shrubs  and  trees. 
Perhaps  you  could  co-operate  if  you  get  off  at 
all  to  the  mountains."  Henry  expressed  his 
gratitude  for  Morse's  assistance  with  the 
Taiwanese  flora:  "I  am  very  grateful  to  you 
for  your  collecting  for  me:  and  you  can  send 
at  your  convenience.  I expect  you  will  have 
quite  a lot  of  novelties.  Every  place  in  China 
has  some;  and  they  often  are  the  commonest 
plants  of  the  locality." 


Henry  and  Bulley 

It  was  while  in  Mengsi  that  Augustine 
Henry  began  his  correspondence  with  the 
Liverpool  merchant  Arthur  K.  Bulley 
(1861-1942).  Bulley,  the  founder  of  Bees 
Nursery,  was  an  insatiable  horticulturist 
with  a passion  for  introducing  new  plants 
into  the  British  Isles.  He  had  tried  contacting 
missionaries  in  China  to  request  seeds,  a 
practice  that  was  becoming  common  at  that 
time  among  institutions  and  enthusiastic 
gardeners  in  Europe.  However,  Bulley  was 
far  from  content  with  the  seeds  he  received; 
his  garden  "could  quickly  claim  to  possess 
the  best  international  collection  of  dande- 
lions to  be  seen  anywhere." 
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Bulley  first  wrote  to  Henry  in  1896  and  re- 
quested seeds,  which  Henry  sent.  In  a letter 
to  Evelyn  Gleeson  written  in  June  1 897, 
Henry  said  that  "I  don't  know  [Bulley],  but 
he  wrote  to  me  for  seeds  ....  He  is  an  en- 
thusiast. I have  a weakness  for  enthusiasts, 
cranks  and  the  hke."  A fortnight  later,  he 
remarked  in  another  letter  to  Miss  Gleeson 
that  "Mr.  Bulley  seemed  satisfied  with  the 
seeds  I sent  him  and  wrote  me  a letter  full  of 
flattery  and  appreciation." 

Unlike  the  missionaries,  Henry  seemed  to 
be  able  to  travel  anywhere  and  collect 
worthwhile  plants.  On  March  30,  1897, 
Henri  Correvon  of  Geneva  sent  a letter  in 
idiosyncratic  English  to  Bulley  seeking  as- 
sistance; 

"I  allways  wishes  to  hear  that  somebody  would 
go  [to  Yunnan].  But  Franchet  says  that  only  the 
Jesuits  — those  who  take  the  protestant  church 
built  at  Madagascar  by  English  missionaries  — 
alone,  the  awful  Jesuits  can  go  there.  Is  your 
friend  Henry  the  abbe  Henry?  — if  so  he  will 
be  able  to  get  something  as  the  people  there  is 
catholic.  Franchet  says  even  that  they  are  very 
much  against  protestants.  Our  protestant  mis- 
sionaries are  not  far  from  Yunnan  but  Franchet 
says  they  cannot  go  there  they  would  be  killed! ! ! 
So  that  if  you  have  a friend  there  ask  him  for 
seeds  of  Primula  and  Paeonies  etc.  etc." 

Although  Henry  sent  seeds  to  Bulley  from 
Mengsi,  the  plants  from  this  part  of  Yunnan 
were  subtropical  species  and  were  unlikely 
to  be  hardy  in  England. 

In  1901  Bulley  and  Henry  met  in  England 
following  Henry's  resignation  from  the 
Chinese  Customs  Service.  Bulley  was  still 
keen'to  get  Chinese  plants.  In  one  undated 
letter  to  Henry  he  had  stated  that  "there  are 
few  things  in  the  wide  world  I should  enjoy 
more  than  sending  out  a collector.  But  at 
present  [about  1897]  it's  impossible.  I wont 


sell  plants  and  I cant  afford  the  expense 
without  selling.  Given  prosperity  I'll  go  my- 
self some  day."  His  nursery  business  did 
prosper,  but  Bulley  never  visited  China.  In- 
stead he  employed  his  own  collectors  or  as- 
sisted in  financing  plant-collecting  expedi- 
tions. In  1904  George  Forrest  ( 1873-1932) 
went  to  China  for  the  first  time,  as  Bulley's 
collector.  He  returned  in  1910,  sponsored  by 
another  English  gardener,  J.  C.  Williams 
(1861-1939),  and  Arthur  Bulley.  In  1911, 
financed  by  Bulley,  Frank  Kingdon  Ward 
(1885-1958)  made  his  first  plant-collecting 
trip;  it  was  not  remarkably  productive  and 
probably  displeased  Bulley.  Although  Ward 
made  several  other  expeditions,  Bulley  did 
not  commission  them.  In  1913  Bulley  en- 
gaged Roland  Cooper  (1890-1962)  to  collect 
in  Sikkim,  but  their  contract  was  soon  ter- 
minated. Like  Forrest  and  Ward,  Cooper 
made  other  collecting  trips  in  the  Far  East, 
but  none  under  Bulley's  sponsorship. 

Henry  and  Ernest  Wilson 

Early  in  1898  Augustine  Henry  was  trans- 
ferred from  Mengsi  to  Simao.  The  journey 
took  18  days  by  foot  and  mule.  This  customs 
post  was  the  last  new  one  to  which  Henry 
was  assigned,  and  it  was  at  Simao  that  one  of 
the  most  significant  events  took  place  in  his 
work  of  stimulating  exploration  of  the 
Chinese  flora.  That  event  was  the  arrival  of 
Ernest  Wilson  (1876-1930)  in  Simao  with 
these  instructions  from  the  Veitch  nursery: 

The  object  of  the  journey  is  to  collect  a quantity 
of  seeds  of  a plant  the  name  of  which  is  known  to 
us.  This  is  the  object  — do  not  dissipate  time, 
energy  or  money  on  anything  else.  In  furtherance 
of  this  you  will  first  endeavor  to  visit  Dr.  Augus- 
tine Henry  and  obtain  precise  data  as  to  the 
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habitat  of  this  particular  plant  and  information 
on  the  flora  of  central  China  in  general. 

These  cryptic  orders  were  the  long- 
awaited  result  of  Augustine  Henry's  efforts 
to  have  the  seed  of  the  beautiful  dove  tree 
[Davidia  involuciata]  collected  and  trans- 
ported to  England  for  cultivation. 

Those  efforts  began  in  1 888,  when  Henry 
set  out  with  his  Chinese  coolies  and 
Antwerp  Pratt  on  a collecting  trip  that  lasted 
three  months  and  covered  the  area  south- 
west of  Yichang.  On  May  1 7 near  the  village 
of  Mahuanggou  Henry  rode  up  a river  valley 
and  saw  "one  of  the  strangest  sights  he  saw 
in  China  ...  a solitary  tree  of  Davidia  in  full 
blow  . . . waving  its  innumerable  ghost  hand- 
kerchiefs." At  the  time  he  did  not  know  the 
tree's  name,  so  he  collected  herbarium 
specimens.  In  the  following  autumn  he 
managed  to  send  two  of  his  trusted  coolies  to 
the  tree,  and  they  collected  fruits,  which 
he  sent  with  the  herbarium  specimens  to 
Kew.  The  fruits  and  dried  specimens  reached 
London  in  1889  and  were  examined  by 
Daniel  Oliver.  Oliver  prepared  drawings  of 
the  fruits,  which  were  the  first  seen  by 
Western  scientists,  but  he  omitted  to  have 
any  seed  sown.  In  April  1891  Oliver  pub- 
lished a description  and  illustration  of  the 
fruits  and  commented  that  "Davidia  is  a 
tree  almost  deserving  a special  mission  to 
Western  China  with  a view  to  its  introduc- 
tion to  European  gardens."  That  remark  is  so 
similar  to  comments  made  years  later  by 
Henry  that  it  is  hard  not  to  conclude  that  he 
had  suggested  this  to  Oliver  when  he  visited 
Kew  during  his  home  leave  in  1890. 

However,  for  a few  years  Davidia  was  for- 
gotten. Then,  in  April  1897,  William 
Thistleton-Dyer  wrote  to  Augustine  Henry 


at  Mengsi  asking  for  seeds.  Henry  sent  this 
reply  on  June  3,  1897: 

With  respect  to  seeds,  I will  do  what  I can,  espe- 
cially later  on  when  I shall  have  less  plant  collect- 
ing to  do  in  our  immediate  neighbourhood.  But  it 
really  is  a difficult  matter  collecting  seeds  — one 
arrives  on  the  ground  too  early  or  too  late.  I tried 
e.g.  to  collect  seeds  of  Gentiana  serra  and 
rhodantha  common  plants  and  failed  to  get  a 
single  seed.  You  may  ask  why  not  employ  a na- 
tive. Ah!  you  don't  know  the  Yunnanese  — my 
muleteer  who  collects  plants  is  the  only  man  I 
know  who  could  or  would  do  the  work  — and 
even  he  does  only  about  [one-tenth]  of  what  I 
could  do  if  I had  his  time.  The  other  Chinese  and 
aborigines  are  too  lazy  for  seed  collecting  ....  The 
fact  is  that  if  one  has  nothing  else  to  do,  one 
might  organize  plans  and  people  for  carrying  out 
such  work,  but  it  is  difficult  for  me  as  I have  a 
good  deal  to  do.  And  yet  I doubt  if  many  of  my 
specimens  will  be  collected  again  for  50  years:  as  1 
have  put  an  amount  of  energy  into  parts  of  the 
botanizing.  The  9 flowers  of  a certain  Zanthoxyl- 
lum  have  cost  me  3 visits  to  one  spot  and  an  ex- 
penditure of  6 hours  time.  Money  is  not  what  is 
wanted,  but  time,  oceans  of  time.  Nothing  as- 
tonishes people  at  home  so  much  as  the  fact,  a 
real  fact,  that  in  countries  like  China,  you  cannot 
do  everything  with  money.  Patience  is  more  val- 
uable. 

Henry  continued  by  discussing  various  other 
subjects,  but  before  he  posted  the  letter  an- 
other one  arrived  from  Thistleton-Dyer  ask- 
ing specially  for  seeds  of  a redbud  tree  (Cer- 
cis  racemosa).  Henry  added  to  his  letter: 

I never  saw  the  tree  but  in  one  spot  on  the 
Hupeh-Szechwan  frontier.  It  is  useless  of  me  to 
write  to  Ichang  as  I know  no  one  there  now:  but  I 
think  you  ought  to  make  a strong  effort  to  get  the 
Consul  there  to  send  one  of  the  coolies  who  ac- 
companied me  on  my  trip  to  the  locality,  &.  pro- 
cure not  only  seeds  of  the  Cercis,  but  also  of 
Davidia  ....  Why  Davidia  is  worth  any  amount  of 
money.  I only  saw  one  tree  of  it,  but  doubtless 
there  are  others  in  the  district ...  I assure  you 
that  if  I could  do  anything  by  writing  myself  to 
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the  Ichang  Consul,  I would  do  it;  I know  the  ways 
of  people  in  outposts.  You  will  draw  them,  if  you 
make  the  offer  exciting.  Davidia  is  wonderful. 

On  May  21,  before  receiving  this  long  reply, 
Thistleton-Dyer  wrote  to  ask  for  more  seeds, 
"the  majority  of  them  being  from  Ichang 
plants."  On  receiving  this  letter,  Henry  con- 
sidered sending  the  list  to  Yichang  himself, 
but  he  decided  that  there  was  little  hope  of 
anything  resulting.  On  July  19,  1897,  he 
wrote  a long,  detailed  letter  to  William 
Thistleton-Dyer  in  which  he  set  out  the  fol- 
lowing ideas: 

In  regard  to  seed  collecting  it  is  not  a question  of 
money,  but  of  finding  some  one  with  the  time  on 
hand  and  the  requisite  intelligence  and  energy, 
and  this  is  very  difficult  to  find  indeed. 

I would  suggest,  so  great  is  the  variety  and 
beauty  of  the  Chinese  flora  and  so  fit  are  the 
plants  lor  European  climate,  that  an  effort  ought 
to  be  made  to  send  out  a small  expedition  — the 
funds  e.g.  being  provided  by  a syndicate  of  say,  a 
horticulturist,  a private  gentleman  or  two,  &.c.  I 
estimate  £1 000  would  cover  the  expenses  for  2 
years:  and  what  I would  recommend  is  that  a man 
be  selected,  who  has  just  finished  his  botanical 
studies  at  Cambridge  University.  I mean  don't 
send  a collector  but  a gentleman,  a student,  and 
an  enthusiast.  Suppose  e.g.  you  could  alight  on  a 
man  like  Willis  of  Ceylon  was,  just  as  he  had 
finished  his  botanical  course  some  years  ago.  The 
locality  I would  suggest  is  the  mountain  range 
separating  Szechwan  from  Shensi  or  thereabouts 
— the  expedition  starting  from  Ichang  in  April 
and  covering  two  seasons. 

In  conclusion,  I can  see  now  that  there  were 
hundreds  of  interesting  plants  which  I might  have 
noticed  earlier  in  my  plant  collecting,  if  I had  had 
the  experience  or  genius  or  the  teaching.  If  you 
ever  again  come  across  a budding  collector  like 
what  I was  when  we  began  correspondence  some 
years  ago,  please  insist  on  him  being  more  than  a 
mere  collector:  and  perhaps  you  will  help  to  de- 
velop a naturalist. 


This  letter  marks  the  beginning  of  a new 
period  in  Augustine  Henry's  life  in  which  he 
recognized  the  vast  potential  of  the  Chinese 
flora  for  European  horticulture,  yet  ac- 
knowledged his  own  inadequacy.  It  is  clear 
that  these  letters  also  provided  William 
Thistleton-Dyer  with  much  food  for 
thought,  and  for  several  months  Henry  got 
no  further  correspondence  from  Kew.  Dur- 
ing this  period  he  was  transferred  to  Simao. 
In  1898  he  received  a "very  extensive  letter" 
from  Thistleton-Dyer  and  in  his  reply  on 
June  8,  1898,  Henry  remarked  that  "I  hope 
you  will  try  and  get  a young  Cambridge  or 
Oxford  botanist  to  come  to  this  part  of  the 
world,  do  some  naturahst  [sic]  work,  and 
collect  seeds  and  live  plants  for  cultivation." 
In  none  of  Augustine  Henry's  subsequent 
letters  to  William  Thistleton-Dyer  was  the 
matter  discussed  further. 

Thistleton-Dyer  proposed  an  expedition  to 
Harry  Veitch  of  Veitch's  nurseries,  the  com- 
pany that  had  previously  sent  Charles 
Maries  to  Yichang  with  so  little  success. 
Veitch  asked  Thistleton-Dyer  to  recom- 
mend someone  and  in  April  1899  Ernest 
Wilson  set  off  for  China.  He  traveled 
through  the  United  States,  where  he  visited 
the  Arnold  Arboretum  in  Boston  and  met 
Professor  Sargent.  He  reached  Hong  Kong 
and  then  traveled  to  Hanoi,  eventually 
reaching  Laokoi.  There  were  civil  distur- 
bances in  the  Mengsi  area  just  before  Wilson 
arrived  in  southern  China  and  he  was  forced 
to  remain  at  Laokoi.  Eventually,  after  a long 
delay,  he  departed  for  Simao.  Henry  knew 
that  Wilson  was  on  his  way;  on  September 
19,  1899,  he  wrote  to  Thistleton-Dyer  saying 
that  "Mr.  Wilson  after  a long  delay  at  Laokoi 
owing  to  the  disturbance  at  Mengtse  &c.  is 
on  his  way  here  and  has  reached  Talang:  and 
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will  arrive  in  Ssemao  on  Sunday  next.  I will 
give  him  all  the  help  possible." 

Ernest  Wilson  reached  Simao  as  antici- 
pated and  for  several  weeks  stayed  with 
Henry.  On  October  9,  in  a letter  to  Evelyn 
Gleeson,  Augustine  Henry  remarked  that 

I have  ...  a guest  of  all  the  things  in  the  world  at 
Szemao,  a Mr.  Wilson,  late  a gardener  at  Kew, 
who  has  been  sent  out  by  Veitch's  to  collect 
plants  or  rather  their  seeds  and  bulbs  in  China. 

He  has  made  his  way  here  to  consult  with  me  on 
best  way  of  procedure  and  concerning  the  in- 
teresting country  around  Ichang  and  he  will  stay 
here  2 or  3 weeks.  He  is  a self-made  man,  knows 
botany  thoroughly,  is  young  and  will  get  on. 

On  the  same  day  Henry  wrote  to  Kew,  not- 
ing that  Wilson  had  reached  Simao  safely. 

He  offered  the  opinion  that  Wilson  would 
"do,  I think,  as  he  seems  very  energetic,  fond 
of  his  botany  ....  He  is  also  even-tempered 
and  level-headed,  the  main  thing  for  travel- 
ing and  working  in  China."  Henry  gave  Wil- 
son "on  a half-page  of  a notebook  ...  a 
sketch  of  a tract  of  country  about  the  size  of 
New  York  State"  on  which  he  marked  the 
place  where  he  had  found  the  single  tree  of 
Davidia  involucrata  in  1888.  He  also  pro- 
vided Wilson  with  useful  information  and 
hints.  In  October  Henry  was  instructed  to 
return  to  Mengsi  to  resume  charge  of  the 
customs  station  there,  so  he  and  Wilson 
journeyed  from  Simao.  At  Mengsi  they 
parted,  but  they  remained  close  friends  for 
the  rest  of  their  lives.  Henry  was  pleased  and 
relieved.  To  Evelyn  Gleeson  he  confided  that 
he  "would  be  glad  if  [Wilson]  will  continue 
to  carry  on  the  work  in  China  which  has 
been  on  my  shoulders  for  some  years.  There 
is  so  much  of  interest  and  of  novelty." 

Ernest  Wilson  traveled  to  Yichang  and 
then  to  the  hamlet  of  Mahuanggou,  where 


he  found  that  Henry's  lone  dove  tree  had 
been  cut  down.  However,  as  Henry  had  pre- 
dicted, Wilson  found  other  trees  in  the  area 
and  collected  seeds  for  his  employers.  These 
eventually  reached  England,  germinated, 
and  produced  many  of  the  Davidia  trees 
seen  in  the  British  Isles  today.  Wilson's  suc- 
cess must  have  given  Augustine  Henry  plea- 
sure, for  although  he  had  sent  the  first  fruits 
to  Europe,  none  of  the  seeds  had  been  sown, 
and  the  glory  of  raising  the  first  seedling 
passed  to  Maurice  de  Vilmorin  in  Paris. 

Henry  and  Charles  Sargent 

In  1892  Charles  Sargent  was  visiting  Ja- 
pan, where  he  met  James  Herbert  Veitch 
( 1 868-1907),  nephew  of  Harry  Veitch.  On 
his  return  to  Boston,  Sargent  suggested  to 
Harry  Veitch  that  his  nephew  go  to  China  to 
collect  seeds  for  the  Arnold  Arboretum  and 
the  family  nursery.  James's  uncle  declined  to 
send  him  and  Sargent  abandoned  the  idea  of 
a Chinese  collecting  expedition  until  he 
began  to  correspond  with  Augustine  Henry. 

Henry's  first  letter  to  Charles  Sargent  is 
dated  May  31,1 894.  Like  Kew,  the  Arnold 
Arboretum  wanted  seeds,  and  Sargent  had 
asked  Henry  to  collect.  Augustine  Henry  ex- 
plained his  position  to  Sargent  in  much  the 
same  way  as  he  had  earlier  explained  it  to 
Thistleton-Dyer.  But,  like  Thistleton-Dyer, 
Sargent  was  persistent,  and  Henry  had  to 
reiterate  in  a letter  written  in  September 
1897  that  he  found  "seed  collecting  almost 
out  of  the  question,  as  my  time  is  so  limited 
which  I can  spend  in  the  forests." 

Shortly  after  arriving  in  Simao,  Henry  re- 
marked casually  in  an  undated  letter  to  Sar- 
gent that  "Yunnan  is  a splendid  ground  for 
the  anthropologist,  ethnologist,  zoologist. 


34  Augustine  Henry 


geologist;  and  I should  very  much  like  to  see 
a trained  expedition  set  out  to  explore  — we 
who  are  on  the  spot  are  too  busy  with  our 
ordinary  duties  to  go  in  seriously  for  any 
such  studies."  By  autumn  1898  Sargent  was 
also  pestering  Henry  to  send  seeds  from 
Yichang,  and  Henry's  response  on  Novem- 
ber 20  was  the  same  as  that  to 
Thistleton-Dyer: 

There  are  American  missionaries  in  Ichang  and 
many  other  parts  of  China  and  you  could  get 
lists  of  them  from  the  mission  boards  and  appeal 
to  them.  A circular  letter  might  attract  one  or  two 
out  of  the  hundreds.  Perhaps  you  don't  like  the 
idea  of  begging  in  this  way:  but  Mr  Bulky  of 
Liverpool  (whom  you  know,  I think)  has  been 
somewhat  successful  in  this  direction. 

As  Veitch  and  Wilson  were  negotiating 
about  the  quest  for  Davidia,  Sargent  wrote 
to  Henry  proposing  an  expedition  to  China 
with  Henry  as  a member.  He  received  the 
proposal  early  in  May  1899  and  replied  that 
"as  the  matter  requires  a considerable 
amotmt  of  thinking  about,  I intend  to  write 
to  you  fully  by  our  next  courier."  As  he 
promised,  Henry  replied  in  detail  on  May  9, 
again  exactly  as  he  had  to  Thistleton-Dyer. 
"As  I consider  enthusiasm  in  botany  the 
chief  quality  needed  in  the  man  selected,  I 
reply  to  your  question  'is  there  anyone  I 
could  recommend  in  China'  in  the  negative. 
The  man  can  be  found  in  the  U.S.  or  in  En- 
gland. Indeed  it  might  be  better  to  send  2 
men."  Clearly  Sargent  wanted  Henry  to  be 
his  envoy,  for  on  the  following  day  Henry 
wrote  a confidential  note  to  Sargent  saying 
that  he  could  not  see  any  way  of  obtaining 
leave  from  the  customs  service  to  go  on  an 
expedition,  and  that,  in  any  case,  the  trou- 
bled situation  within  China  made  such  a re- 
quest from  him  to  his  superiors  inopportune. 


In  the  final  paragraph  Henry  wrote: 

It  must  not  be  forgotten  that  I am  doing  fairly 
good  botanical  work  as  I am  situated,  as  my  own 
private  hobby.  I have  pondered  over  the  matter  a 
good  deal:  and  much  as  I should  like  to  go  on  such 
an  expedition,  I must  consider  that  I do  not  see 
any  way  to  accomplish  such  a wish.  I am  unavail- 
able. My  home  leave  is  due  at  the  end  of  1900; 
and  I am  looking  forward  to  spending  1901  and 
1902  in  Europe.  I feel  that  by  that  time,  i.e.  end  of 
1900,  I must  have  a change  of  climate  and  sur- 
roundings for  the  benefit  of  my  health,  both  phys- 
ical and  mental.  It  may  seem  absurd:  but  it  is  very 
difficult  to  bear  up  with  the  isolation,  friendless- 
ness and  monotony  of  a place  such  as  this. 

In  another  letter  dated  July  21,  Henry  re- 
peated his  remarks  and  told  Sargent  that  he 
would  require  a considerable  salary  for  such 
an  expedition  and  thus  his  "terms  would  be 
prohibitive  ...  I could  scarcely  be  expected 
to  resign  from  my  position  in  the  customs, 
unless  I saw  an  opening  equally  good.  I am 
less  loath  to  refuse,  because  I know  that  re- 
maining in  the  Customs  I still  do  good  ser- 
vice to  botany." 

However,  even  that  did  not  diminish  Sar- 
gent's hope  of  enlisting  him,  and  their  dis- 
cussions continued.  It  lasted  many  more 
months,  probably  due  to  delays  in  the  mail 
service,  and  was  still  continuing  when  Wil- 
son arrived  in  Simao.  On  November  14, 

1 899,  after  Wilson  had  left  and  Henry  had  re- 
turned to  Mengsi,  Henry  wrote  to  Sargent:  "I 
thank  you  very  much  for  the  confidence  you 
repose  in  me,  and  for  the  liberality  of  your 
offer,  and  feel  flattered  by  the  high  esteem 
you  have  in  my  capacities.  But  I think  it  is 
best  to  decline  definitely." 

His  long  letter  continued  with  remarks 
about  sending  out  a young  collector.  Sargent 
thought  the  person  should  speak  Chinese, 
but  Henry  said  that  this  was  not  necessary. 
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remarking  that  he  was  "sure  Mr.  Wilson  will 
do  excellent  work,  in  the  way  of  collecting 
seeds,  bulbs,  etc. ...  he  is  really  at  little  dis- 
advantage on  account  of  his  ignorance  of 
Chinese."  Henry  said  that  no  interpreter  was 
needed,  that  "an  ordinary  'boy'  will  do."  In 
concluding  his  letter  Henry  provided  Sargent 
with  advice  on  choosing  a collector,  again 
commenting  on  Ernest  Wilson's  suitability. 

What  is  wanted  is  a man  with  common-sense, 
tact  and  especially  good  temper  — of  course  I 
pre-suppose  he  is  enthusiastic  in  botany  and  eager 
to  travel.  You  ought  not  to  have  the  slightest 
difficulty  in  finding  such  a man.  Of  course,  as  in 
Mr.  Wilson's  case  it  would  be  a good  thing  if  he 
could  come  and  see  me  and  learn  a great  many 
wrinkles  in  that  way.  If  Mr.  Wilson  were  not  em- 
ployed by  Veitch's  for  seed  collecting,  I think  he 
would  do  very  well  — as  he  gets  on  well  with  the 
Chinese  and  is  very  keen  to  do  as  much  collecting 
as  is  possible.  I tmst  you  will  succeed  in  finding 
such  a man.  In  conclusion,  I must  again  express 
to  you  my  best  thanks  for  the  kindness  and  liber- 
ality of  your  offer:  so  much  esteemed  by  me,  as 
coming  from  you  one  of  the  most  distinguished  of 
living  botanists. 

This  finally  compelled  Sargent  to  stop  his 
pursuit  of  Augustine  Henry,  but  it  was  not 
the  last  offer  Henry  was  to  decline.  One  year 
later  Hemy  left  China  for  the  last  time  — he 
had  lost  "the  zest  of  youth"  and  was  "tired 
of  China,  mentally  dead  tired  of  it."  How- 
ever, he  was  to  retain  great  interest  in  its 
plants  for  the  rest  of  his  life,  and  he  con- 
tinued to  encourage  others  to  explore  the 
vast  country. 

Henry  and  David  Fairchild 

Before  Augustine  Henry  left  China,  he  re- 
ceived a letter  from  David  Fairchild  (1869- 
1954),  a botanist  in  the  U.S.  Department  of 
Agriculture,  who  was  in  charge  of  the  office 


of  Foreign  Seed  and  Plant  Introductions. 
Fairchild  visited  southern  China  in  March 
1900,  and  according  to  his  own  account 
wrote  to  Henry  for  advice  on  collecting.  Au- 
gustine Henry  sent  Fairchild  his  book  on 
economic  plants.  Fairchild  thought  the  book 
was  "splendid."  At  the  end  of  his  letter, 
Henry  answered  Fairchild's  query  as  to  how 
he  could  procure  seeds  and  plants  from  the 
interior  of  China,  by  giving  the  following 
advice:  "Don't  waste  money  on  postage  — 
send  a man."  David  Fairchild  acknowledged 
that  "this  word  of  wisdom  made  a deep  im- 
pression on  me  and  had  a great  influence  on 
my  policy  when  I returned  to  the  United 
States.  Largely  because  of  this  advice  I inau- 
gurated an  exploration  of  that  vast  country." 

In  1903  David  Fairchild  visited  London 
and  called  on  Augustine  Henry,  who  was 
working  on  his  Chinese  collections  at  Kew. 
He  proposed  that  Henry  should  return  to 
China  for  the  U.S.  Department  of  Agricul- 
ture, but  Henry  declined.  However,  the  two 
men  discussed  the  economic  potential  of 
Chinese  plants  and  Fairchild  departed  more 
determined  than  ever  to  send  explorers  to 
China.  In  May  1905,  under  Fairchild's  direc- 
tion, Frank  Meyer(1875-1915)  went  there 
for  the  first  time.  Although  he  concentrated 
on  plants  of  economic  value,  he  did  intro- 
duce some  ornamental  species  into  North 
American  gardens.  Later,  David  Fairchild 
sent  Joseph  Rock  (1884-1962),  who  made  his 
name  by  introducing  rhododendrons  and 
conifers. 

Henry  began  to  talk  about  the  great  hor- 
ticultural potential  of  Chinese  plants  soon 
after  he  returned  to  Europe.  At  a dinner  of 
the  Horticultural  Club  on  March  8,  1902,  in 
London  he  was  the  guest  of  honor.  Sir  Wil- 
liam Thistleton-Dyer  proposed  Dr.  Henry's 


36  Augustine  Henry 


health  in  "a  capital  speech  which  evoked 
considerable  amusement  by  its  quaint  com- 
bination of  dry  official  reserve  and  genial  ap- 
preciation of  Dr.  Hemy's  labours."  Accord- 
ing to  the  Gardeners’  Chronicle,  Augustine 
Henry's  speech  was  outstanding.  He  pointed 
out  that  vast  areas  of  China  remained  to  be 
explored  and  yet  stated  that  he  had  been  the 
wrong  person  to  undertake  the  task.  He  re- 
marked that  his  education  had  not  prepared 
him  for  botanical  work,  "an  extensive 
knowledge  of  ancient  Greece  . . . being  of  no 
aid  to  him  whatever."  He  hoped  that  an  ex- 
pedition under  the  auspices  of  the  Royal 
Horticultural  Society  could  be  fitted  out  for 
China,  where  it  would  find  not  only  plants 
of  great  ornamental  value  but  also  "many 
sorts  of  vegetables  unknown  to  use,  many 
fruits,  . . . also  unintroduced,  and  even 
forage-grasses,"  which  he  considered  worthy 
of  introduction.  He  noted  that  the  climate  of 
much  of  China  was  such  that  its  native 
plants  should  be  hardy  in  the  British  Isles 
and  he  cited  "numerous  species  there  exist- 
ing, Ribes,  Rhododendrons,  Stc.,  which 
would  excel  anything  yet  introduced." 


Wilson,  Sargent,  and  Henry 

Ernest  Wilson  returned  to  England  in 
April  1902  with  his  collection  of  seeds  and 
bulbs.  So  successful  was  his  expedition  that 
in  January  1903,  Harry  Veitch  again  sent 
him  to  China.  From  this  expedition  Wilson 
returned  in  March  1906.  In  mid- April 
Charles  Sargent  was  in  England  and  met 
Wilson,  whom  he  surprised  by  inviting  him 
to  return  to  China,  this  time  for  the  Arnold 
Arboretum.  After  some  negotiations  Ernest 
Wilson  agreed,  and  he  wrote  to  Sargent: 


So  you  have  captured  me  at  last.  Twelve  months 
ago  I would  not  have  believed  it  possible  for  any- 
one to  have  persuaded  me  into  revisiting  China 
on  any  terms.  Since  it  has  come  to  pass  be  it  said 
that  there  is  no  person  or  institution  I would 
rather  serve  than  yourself  and  the  Arnold  Ar- 
boretum — Kew  alone  excepted. 

Augustine  Henry  was  in  the  United  States 
when  he  learnt  of  Wilson's  "capture"  by  Sar- 
gent. In  fact  Henry  had  been  looking  for  a 
suitable  position  for  Wilson  and  had  found  a 
possibility  in  Canada.  He  wrote  to  Wilson  in 
November  from  Washington:  "I  have  just 
come  here  from  Boston  ...  I shall  miss  you: 
am  sorry.  I agree  with  Sargent  that  this  ex- 
pedition is  to  be  a great  one.  Success  to  you!" 

His  letter  continued  with  recommenda- 
tions on  the  cameras  and  photographic 
plates  that  Wilson  should  take  to  China 
and  also  mentioned  Schimper'sPirmt  Geog- 
raphy, which  Henry  noted  "will  put  you  in 
way  of  describing  floral  regions  and  doing 
'Plant  Society'  [i.e.  ecology]  work."  He  told 
Wilson  that  he  should  take  his  own  chemi- 
cals for  developing  plates  and  do  his  own 
developing:  "It  saves  time!  and  is  necessary, 
else  you  will  be  carrying  about  spoiled  and 
useless  plates."  Augustine  Henry  must  have 
felt  that  the  mantle  of  responsibility  was 
now  finally  off  his  shoulders,  and  that  a new 
generation  of  collectors  and  explorers  was 
bound  for  China. 

In  later  years  Henry  was  still  consulted 
by  these  collectors.  For  example,  Reginald 
Farrer  (1880-1920),  an  English  horticulturist 
who  sponsored  his  own  expedition  to  west- 
ern China  in  1913,  was  working  with  Wil- 
liam Purdom  (1880-1921)  in  April  1914  at 
Sining-Fu  in  Gansu  province  near  the  border 
with  Xizang  (Tibet).  From  there  he  wrote  to 
Henry  saying  that  they  hoped  to  return  to 
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Beijing  by  way  of  the  Yangtze  valley.  Farrer 
wanted  to  "see  in  situ  and  obtain  . . . Gen- 
tiana  venosa  and  Primula  nutantiflora."  He 
asked  Henry  for  full  notes  on  where  these 
species  could  be  found.  Henry  replied,  and 
Farrer  later  wrote  from  "The  Valley  of  Rocks 
and  Wolves,  Chinese  Tibet"  thanking  him 
for  his  "most  lucid  and  valuable  directions." 
Arthur  Bulley  also  continued  to  consult 
Henry;  in  1926  he  wanted  to  obtain  a species 
oi  Lithospermum,  which  had  been  collected 
in  Yunnan.  However,  Henry  had  never  seen 
or  collected  the  plant  and  could  not  help  Bul- 
ley in  his  quest. 


Conclusion 

If  [Augustine  Henry]  had  done  no  more  than 
make  known  the  marvellous  riches  of  China  he 
would  have  achieved  more  than  most  men.  . . . 
Happily  so  many  plants  bear  his  name  that  while 
trees  and  shrubs  are  cultivated  his  memory  will 
remain  in  every  garden  and  arboretum  for  long 
years  to  come. 

— J.  W.  Besant,  Gardeners’  Chronicle 

Augustine  Henry  found  pleasure  in 
botany,  which  he  told  Charles  Sargent  was 
his  "private  hobby."  It  helped  him  to  bear 
the  monotonous  daily  toil  of  an  officer  in  the 
Chinese  Maritime  Customs  Service.  His 
plant-hunting  trips  allowed  him  to  forget  the 
loneliness  of  life  far  from  his  home  and 
friends.  He  confided  to  Evelyn  Gleeson  on 
August  29,  1896,  that  "I  positively  enjoy 
myself  in  the  wild  luxury  of  beautiful  air,  m 
the  beautiful  loneliness  of  our  mountains." 
In  China  he  learned  to  appreeiate  the  plants 
and  above  all  the  forests.  "A  forest  is  the 
finest  thing  in  the  world:  it  is  the  expression 
of  nature  in  the  highest  form:  it  is  so  full  of 
beauty  and  of  variety,"  he  said  in  another 


letter  to  Evelyn  Gleeson.  On  returning  to 
England  he  decided  to  take  up  a career  in 
forestry  and  went  to  study  at  the  French 
School  of  Forestry  at  Nancy.  However,  he 
was  soon  invited  by  Henry  J.  Elwes  ( 1 846- 
1922)  to  work  on  a monograph  on  trees  cul- 
tivated in  Ireland  and  Great  Britain.  Henry 
left  Nancy  and  set  to  work  on  the  book;  the 
first  of  its  seven  volumes  appeared  on  No- 
vember 14,  1906.  Early  in  1907  Augustine 
Henry  was  approached  to  become  reader  in 
forestry  at  the  University  of  Cambridge.  He 
accepted  and  remained  there  until  January 
1913,  when  he  became  the  first  professor  of 
forestry  in  the  Royal  College  of  Science  in 
Dublin.  Henry  did  much  to  influence  the  fu- 
ture course  of  forestry  in  Ireland  and  also 
carried  out  taxonomie  research.  On  St.  Pat- 
rick's Day  1908  Henry  married  Alice  Brun- 
ton,  daughter  of  Sir  Riehard  Brunton,  a lead- 
ing English  physician.  Henry  died  in  Dublin 
on  March  23,  1930. 

The  Western  world  is  indebted  to  Augus- 
tine Henry  for  the  many  fine  plants  he 
brought  to  the  notice  of  botanists  and  hor- 
ticulturists here.  While  Arthur  Grove  was 
eorrect  in  saying  that  many  of  Henry's  dis- 
coveries would  remain  as  herbarium  speci- 
mens, it  is  also  true  that  Henry  encouraged 
others  to  go  to  China  to  collect  the  seeds  and 
bulbs  that  he  was  unable  to  obtain.  It  is  a 
remarkable  fact  that  most  of  the  collectors 
working  in  China  at  the  beginning  of  this 
century  were  sent  by  persons  who  had  corre- 
sponded with  or  met  Henry.  Ernest  Wilson 
never  forgot  the  help  he  received  from  Au- 
gustine Henry  and  paid  many  tributes  to  the 
"scholarly  Irishman"  who  guided  him.  Of 
Augustine  Henry's  own  introduction,  the 
eponymous  Lilium  heniyi,  Wilson  wrote:  "It 
is  particularly  fitting  that  such  a notable  ad- 
dition to  our  gardens  should  bear  the  hon- 
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cured  name  of  a pioneer  who  has  done  so 
much  to  acquaint  a sceptical  world  of  the 
rich  floral  wealth  of  interior  China."  From 
the  Chinese  flora's  treasure  chest,  he  dis- 
played the  jewels  and  allowed  others,  with 
his  help  and  encouragement,  to  bring  the 
gems  to  us.  Without  Augustine  Henry  we 
would  be  the  poorer. 


£.  Charles  Nelson  is  taxonomist  at  the  National 
Botanic  Gardens,  Dublin,  Ireland. 

This  paper  was  read  at  a meeting  held  in  University 
College,  Dublin,  in  November  1 980.  marking  the  50th 
anniversary  of  Augustine  Henry’s  death;  the  meeting 
was  held  under  the  auspices  of  the  Irish  section  of  the 
Society  for  the  Bibliography  of  Natural  History,  the  So- 
ciety of  Irish  Foresters,  and  the  Forestry  Graduates 
Group. 
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Native  Plants:  Another  Haihson  L Flint 
View 


Following  the  tradition  of  such  great  mid- 
western  naturalists  as  Jens  Jensen,  Aldo 
Leopold,  and  May  Theilgaard  Watts,  con- 
temporary landscape  planners  have  grown  in 
awareness  of  native  plants  and  their  useful- 
ness in  designed  landscapes.  The  movement 
toward  landscaping  with  native  plants  now 
has  spread  widely  and  has  not  yet  reached  its 
full  potential.  Its  ultimate  expression  may 
be  found  in  re-creating  natural  associations 
of  plants,  a stepwise  and  time-consuming 
process  now  being  carried  out  by  only  a 
handful  of  landscape  planners.  Such  plan- 
ners usually  are  sophisticated  horticul- 
turists who  have  elected  to  specialize  in 
this  particular  area. 

Yet,  while  thoroughgoing  landscape  plan- 
ners have  developed  close  famiharity  with  a 
great  range  of  plants,  carefully  selecting 
those  most  appropriate  for  the  situation  at 
hand,  less-sophisticated  members  of  their 
profession  have  eschewed  all  forms  of  vege- 
tation that  are  not  "native."  For  some  this 
position  is  taken  with  a sense  of  missionary 
zeal;  for  others  it  may  simply  offer  conveni- 
ence in  requiring  less  knowledge  of  land- 
scape plants. 

To  select  landscape  plants  on  the  basis  of 
whether  or  not  they  are  native,  one  must 
first  determine  which  species  are  "native." 
In  New  England,  for  instance,  is  it  permissi- 
ble to  select  black  locust  [Robinia  pseudo- 
acacia], a common  wild  tree  in  much 


of  the  area,  yet  native  only  farther  south  and 
west?  Must  redbud  {Cercis  canadensis)  be 
excluded  in  southwestern  Wisconsin,  since 
it  is  an  exotic  species  in  that  state,  even 
though  it  grows  naturally  a dozen  miles 
away  in  northwestern  Illinois?  In  Indiana 
must  another  tree  legume,  American  yel- 
lowwood  [Cladrastis  lutea ),  be  restricted  in 
use  to  only  those  few  counties  where  it  is 
indigenous? 

Any  question  about  species  eligibility  for 
use  in  re-creating  or  preserving  a natural 
plant  association  finds  its  answer  ir  the 
planner's  knowledge  of  the  association. 
Clearly,  only  certain  plants  "belong."  But  in 
other  areas  of  landscape  planning,  divisions 
between  native  and  nonnative  species  blur 
— and  perhaps  are  best  left  blurred,  allowing 
selection  decisions  to  be  made  according  to 
criteria  relating  to  function. 

Exclusion  of  nonnative  plants  on  principle 
is  based  upon  several  generalized  claims,  all 
of  which  hold  at  least  a grain  of  truth. 

( 1 ) Nonnative  plants  look  out  of  place  in 
the  landscape. 

If  one's  objective  is  to  preserve  a natural 
landscape,  ample  justification  exists  for  re- 
moving nonnative  species  as  weeds.  The 
same  is  true  in  re-creating  a "natural"  land- 
scape, but  in  other  cases  the  question  is  not 
so  easily  answered.  Must  a woodland  gar- 
dener in  New  England  be  asked  to  plant  no 
other  species  of  wild  ginger  {Asarum ) than 
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the  native  A.  canadensel  Must  s'weetshrub 
[Calycanthus  flohdus],  galax  (G.  aphylla], 
box  huckleberry  [Gaylussacia  brachycera], 
and  yellowroot  [Xanthoihiza  simplicissima] 
be  left  to  their  more  southerly  native 
haunts?  And  must  the  New  England  gar- 
dener be  sure  to  omit  lily  of  the  valley  (Con- 
vallaiia  majalis]  and  English  ivy  [Hedeia 
helix],  as  European  natives?  Perhaps,  but 
only  as  a matter  of  taste. 

(2)  Plant  species  are  better  adapted  to  the 
region  in  which  they  are  native  than  else- 
where, because  this  region  has  “made” 
them,  through  distinctive  selection 
pressures. 

As  logical  as  this  view  may  seem  at  first,  it 
has  two  flaws.  First,  it  excludes  the  possibil- 
ity of  preadaptation.  For  example,  the  cli- 
mate of  northeastern  Asia  so  closely  paral- 
lels that  of  similar  latitudes  in  northeastern 
North  America  that  many  Asian  species 
have  been  preadapted  to  our  climate  long  be- 
fore they  have  seen  it  and  turn  out  to  be 
some  of  our  most  useful  landscape  plants. 

A second  flaw  is  the  tacit  presumption 
that  the  soil  and  climate  of  a particular  land- 
scape site  are  similar  to  those  of  the  natural 
region  in  which  it  is  located.  Landscape  de- 
signers and  contractors  know  that  this  is  not 
true.  Most  landscape  sites,  especially  urban 
ones,  are  exposed  to  soil  and  climatic  stress- 
es that  seldom  exist  in  wild  areas  nearby. 
Soils  may  be  greatly  modified  by  construc- 
tion and  subsequent  restoration.  Patterns  of 
wind,  solar  radiation,  and  temperature  fluc- 
tuation are  modified  in  developed  sites.  Per- 
haps most  important  of  all,  patterns  of  rain- 
fall, runoff,  and  absorption  of  water  into  the 


American  yellowwood  [Cladrastis  lutea). 
Drawings  by  Cynthia  DeSando. 


soil  are  drastically  altered.  In  short,  devel- 
oped sites  are  so  greatly  changed  that  they 
may  differ  much  more  from  nearby  natural 
areas  than  do  certain  natural  areas  on  the 
other  side  of  the  earth. 

(3)  Nonnative  plants  are  weedy,  repro- 
ducing freely  and  invading  areas  where  they 
are  not  wanted. 

This  is  a valid  criticism  of  several  nonna- 
tive species,  such  as  buckthorns  [Rhamnus 
sp.),  certain  Asian  honeysuckles  [Lonicera 
sp.),  kudzu  vine  [Pueraria  lobata),  and  some 
species  oi  Euonymus.  But  it  is  not  a fair  gen- 
eralization. In  fact,  it  seems  a contradiction 
to  generalize  that  nonnative  species  are  not 
well  adapted  yet  reproduce  to  the  point  of 
being  a nuisance.  Again,  it  is  necessary  to 
know  which  species,  both  native  and  exotic, 
are  weedy  and  exclude  them  in  situations  in 
which  they  might  get  out  of  control. 

(4)  Native  plants  are  less  susceptible  to 
insect  and  disease  problems  than  nonna- 
tives and  so  need  less  maintenance. 

We  as  often  hear  the  counterclaim:  that 
nonnative  plants  separated  from  their 
ecosystems  are,  at  least  for  a time,  free  of 
many  of  their  natural  enemies,  and  exam- 
ples of  native  species  with  major  problems 
are  easily  found.  American  elm  [Ulmus 
americana)  has  been  decimated  in  many 
areas  by  Dutch  elm  disease  and  phloem  ne- 
crosis. The  most  promising  sources  of  resis- 
tance to  Dutch  elm  disease  are  Asian  and 
European  species  and  their  hybrids.  The 
majestic  American  chestnut  [Castanea  den- 
tata),  nearly  wiped  out  by  blight  in  its  native 
habitat  decades  ago,  is  finding  its  closest  re- 
placement in  the  disease-resistant  Chinese 
chestnut  (C.  molhssima)  and  its  hybrids. 

Crabapples  native  to  eastern  North  Amer- 
ica (e.g.,  Malus  angustifolia,  M.  coronaria, 
andM.  ioensis]  are  susceptible  to  cedar-apple 
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Left:  Purpleleaf  wintercreeper  [Euonymus  for- 
tunei  'Colorata'),  a selected  form  of  a native 
Chinese  species,  is  useful  as  a groundcover  in 
most  of  the  eastern  United  States.  It  is  shown 
here  in  an  espaliered  form. 

Mary  Rosenfeld  photo. 

Opposite:  Amur  corktree  [Phellodendron 
amurense),  from  Manchuria,  is  well  adapted  to 
comparable  climates  in  northeastern  North 
America. 

Al  Bussewitz  photo. 

Below:  Amur  chokecherry  [Prunus  maackii),  from 
northeastern  Asia,  is  well  adapted  to  much  of 
northeastern  North  America,  providing  bark 
interest  equalled  by  only  one  native  cherry,  the 
pin  cherry  [P.  pensylvanica). 
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rust,  a serious  enough  problem  to  rule  them 
out  as  landscape  plants  in  most  locahties 
where  red  cedar  [funipems  virginiana],  the 
alternate  host  for  the  disease  organism,  is 
present.  Asian  crabapples  are  relatively  free 
of  this  problem.  In  areas  where  red  cedar 
does  not  grow  wild,  the  disease  can  be 
largely  controlled  by  substituting  junipers  of 
Asian  origin  for  red  cedar. 

Resistance  to  insect  and  disease  problems 
is  too  important  a consideration  in  selecting 
landscape  plants  to  be  left  to  generalization. 
It  is  better  dealt  with  directly  by  selecting 
troublefree  plants  than  indirectly  by  select- 
ing only  native  or  nonnative  plants,  in  the 
expectation  that  they  will  tend  to  be  more 
resistant  to  problems  than  their  opposite 
numbers. 

(5)  We  need  to  make  better  use  of  the 
tremendous  pool  of  genetic  diversity  inher- 
ent in  native  plant  species,  a pool  that  has 
been  barely  sampled  thus  far. 

Amen!  And  the  same  can  be  said  for  non- 
native species.  How  often  is  our  knowledge 
of  an  Asian  species,  for  instance,  limited  to  a 
few  clones  or  at  best  a narrow  slice  of  the 
germ  plasm  that  exists  in  the  natural  range? 
Intrepid  plant  explorers,  especially  in  the 
past  100  years,  have  introduced  to  us  many 
new  species  from  remote  comers  of  the 
world.  But  we  have  failed  to  follow  up  on 
their  discoveries  by  assembling  larger  sam- 
ples of  those  species  for  evaluation,  just  as 
surely  as  we  have  neglected  to  observe  fully 
the  variation  that  exists  in  native  species.  As 
a result,  our  narrow  knowledge  of  diversity 
in  plant  species  confounds  the  issue  of  their 
nativeness. 

The  U.S.  Department  of  Agriculture  is 
taking  an  important  step  to  improve  this 
situation  with  regard  to  crop  species  through 


its  planned  network  of  plant  germ  plasm  re- 
positories, the  first  two  now  becoming  oper- 
ational on  the  West  Coast.  It  is  up  to  other 
institutions,  including  botanical  gardens  and 
arboreta,  to  develop  stronger  programs  relat- 
ing to  preservation  and  development  of  germ 
plasm  of  value  to  landscape  improvement. 

There  are,  of  course,  landscape  situations 
where  nonnative  plants  are  clearly  inappro- 
priate and  so  to  be  avoided.  This  includes 
preservation,  restoration,  and  re-creation  of 
natural  areas  and  plant  associations.  In 
many  other  situations  the  constraint  of 
using  only  native  plants,  intended  to  pro- 
duce a natural  effect,  itself  becomes  artifact. 
In  such  situations  it  is  more  sensible  to  re- 
turn to  the  basics  of  plant  selection,  consid- 
ering adaptability  and  intended  fimction 
first,  then  maintenance  requirements  and 
seasonal  interest.  When  a pool  of  plants  hav- 
ing the  desired  requirements  has  been  as- 
sembled, final  selections  can  be  made  on  the 
basis  of  individual  taste. 

The  search  for  a broad  range  of  prospective 
landscape  plants,  and  their  thoughtful  use, 
have  made  our  landscapes  increasingly  func- 
tional and  interesting.  Continuing  the 
search  will  enrich  our  lives  in  the  process. 

Harrison  Flint  is  professor  of  horticulture  at  Purdue 
University  in  Lafayette.  Indiana.  He  is  the  author  of 
two  books  that  will  be  published  this  year.  The  Coun- 
try Journal  Book  of  Trees  and  Shrubs,  by  W.  W. 

Norton,  and  Landscape  Plants  for  Eastern  North 
America,  by  fohn  Wiley. 
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The  Biology  of  Aquatic  P.  B.  Tomlinson 
Plants 


Asa  Gray  in  his  study  of  the  genus 
Potamogeton  (the  pondweeds)  referred  to 
them  as  a "set  of  vile  little  weeds."  Al- 
though this  largely  was  with  reference  to 
their  taxonomic  complexity,  it  might  well 
have  reflected  common  attitudes  in  the  19th 
century  towards  plants  of  wetlands.  Aquatic 
plants,  with  few  exceptions,  would  have  ap- 
peared to  have  neither  commercial  nor  aes- 
thetic value,  and  a study  of  them,  except  by 
the  most  devoted  specialist,  certainly  might 
have  been  something  of  a chore.  The  situa- 
tion is  much  different  today  because  of  the 
increasing  awareness  of  the  mutual  depen- 
dence among  organisms  and  a greater  ap- 
preciation for  the  role  that  plants  play  in 
maintaining  and  stabilizing  living  com- 
munities. Wetlands  are  now  known  to  be 
centers  of  initiation  for  complex  food  chains, 
and  they  play  a part  in  the  natural  regulation 
of  water  resources.  The  heightened  apprecia- 
tion among  professional  biologists  and 
amateur  naturalists  for  the  biological  diver- 
sity that  wetlands  exhibit  and  the  examples 
they  can  provide  of  adaptive  processes  is 
matched  by  an  increased  appreciation  for 
aquatic  plants  as  horticultural  subjects.  This 
comes  from  the  very  features  that  earlier  had 
led  to  their  neglect;  the  naturalism  they  can 
lend  to  cultivated  landscapes.  Part  of  this  at- 
traction is  the  multiplicity  of  forms  charac- 
teristic of  aquatic  plants.  Some  of  this  varia- 
tion occurs  within  single  species  and  is  one 


of  the  features  that  make  them  difficult  to 
categorize  taxonomically.  This  structural 
plasticity  often  helps  a species  adapt  to  an 
aquatic  environment.  Because  water  levels 
fluctuate,  the  adaptive  response  of  the  plant 
often  must  change. 

Without  seeking  more  academic  clarifica- 
tion, one  can  accept  the  terms  "aquatic 
plant"  and  "wetland"  as  describing,  respec- 
tively, plants  that  have  some  association 
with  an  environment  with  superabundant 
water  and  the  vegetation  type  itself.  This 
habitat  may  range  from  open  water  to  re- 
gions with  a seasonally  water-logged  soil; 
the  water  may  be  still  or  flowing.  In  the 
more  typical  situation,  aquatic  plants  may 
grow  in,  on,  or  under  water,  the  form  of  the 
plant  frequently  being  highly  adjusted  to 
each  situation.  Free-floating  plants  have 
only  a limited  root  system;  submerged 
plants  often  have  slender  or  trailing  leaves. 

Based  on  north  temperate  experience, 
"aquatic  plant"  implies  herbaceous  plants 
but  should  include  woody  plants  like  alders, 
willows,  and  sweet  gale,  even  though  these 
may  show  no  conspicuous  adaptation  to  the 
wetland  environment.  However,  in  the 
shrubby  genus  Decodon,  for  example,  the 
stems  spread  over  the  surface  of  the  water 
and  are  modified  so  that  they  will  initially 
float  without  getting  water-logged.  Unfortu- 
nately, most  manuals  of  aquatic  plants  ex- 
clude a consideration  of  woody  species.  This 
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restriction  is  particularly  inappropriate  in 
the  tropics,  where  swamp  forests  of  consid- 
erable diversity  exist,  with  the  trees  develop- 
ing modified  root  systems  in  order  to  adapt 
to  water-logged  soils.  Mangroves,  or  tidal 
forests,  represent  the  most  specialized  group 
of  woody  aquatic  plants,  which  are  adapted 
to  regular  tidal  inundation  and  demonstrate 
remarkable  strategies  that  allow  them  to 
grow  in  the  sea.  Such  is  the  dominance  of 
trees  in  these  tidal  forests  that  the  latter 
contain  virtually  no  herbaceous  plants. 

Another  extreme  marine  community  is 
provided  by  the  so-called  "seagrasses,”  that 
is,  flowering  plants  that  live  in  the  sea  and 
always  remain  submerged  except  at  the  low- 
est tides.  The  word  seagrass  is  a misnomer. 
Although  the  plants  are  all  monocotyledons 
they  are  not  related  to  the  true  grasses  (fam- 
ily Gramineae  or  Poaceae).  Their  closest  rel- 
atives are,  in  fact,  the  pondweeds  and 
water-plantains  of  freshwater  communities. 
Seagrasses  can  form  extensive  marine 
meadows  in  both  tropical  and  temperate  re- 
gions, almost  invariably  in  sedimentary  de- 
posits that  the  larger  seaweeds  do  not  col- 
onize well.Zostem  (eelgrass)  is  the  most 
familiar  example  in  the  northeastern  United 
States.  Seagrass  communities  are  recognized 
as  primary  producers  and  stabilizers,  provid- 
ing directly  or  indirectly  nutrients  and  shel- 
ter for  a variety  of  marine-animal  life.  Their 
ecological  importance,  however,  was  recog- 
nized only  quite  recently. 

The  study  of  both  mangrove  and  seagrass 
communities  has  excited  much  attention 
among  scientists  because  these  plants 
epitomize  the  ideal  agricultural  or  forestry 
system:  they  are  self-fertilizing,  self-irrigat- 
ing, and  self-generating,  since  their  constit- 
uent species  have  remarkable  adaptations 
for  establishment.  They  represent  an  entre- 


preneur's dream,  since  they  produce,  on  a re- 
newable basis,  raw  materials  from  seawater! 

In  the  familiar  freshwater  herbaceous 
plants  the  biologist  sees  clear  examples  of 
structural  modifications  that  adapt  the 
plants  to  the  varying  degrees  of  wetness  of 
the  habitat.  Submerged  plants  have  pliable 
linear  or  dissected  leaves,  which  minimizes 
drag  resistance  to  moving  water  currents. 
The  tissues  are  light  and  air-filled  so  that  the 
organs  are  both  bouyant  and  permit  a certain 
development  of  an  internal  atmosphere. 
Mechanisms  also  exist  for  appreciable  inter- 
nal mass  movement  of  gases:  "internal 
winds"  that  facilitate  oxygenation  of  root 
systems  via  floating  leaves  have  been  ob- 
served in  water-lilies.  In  the  more  special- 
ized aquatics  mechanical  tissues  are  re- 
duced, since  their  erect  organs  are  largely 
supported  by  the  bouyant  medium.  Conse- 
quently, they  have  surplus  biomass  for  ex- 
tension and  this  accounts  for  their  relative 
profligacy.  "Water  weeds"  seems  an  appro- 
priate term  for  plants  that  can  rapidly  block 
canals  and  ponds  and  generally  create  a nui- 
sance where  free  passage  is  desired. 

One  must  always,  however,  interpret  the 
functional  significance  of  structural  mod- 
ifications with  care.  Aquatic  plants  typically 
have  reduced  water-conducting  tissue 
(xylem),  presumably  because  they  are  able  to 
absorb  over  the  whole  of  their  surface  that  is 
in  contact  with  water.  Conserving  internal 
water  and  minimizing  its  loss  is  not  a prob- 
lem for  them.  This  does  not  necessarily 
mean  that  the  xylem  is  totally  nonfunc- 
tional, even  though  the  cells  are  thin-walled. 
There  is  some  evidence  for  a transpiration 
stream,  as  in  terrestrial  plants,  but  function- 
ing with  the  minimal  risk  of  internal  col- 
lapse of  the  conducting  pathway.  Some- 
times, therefore,  the  probable  water-con- 
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duits  are  internal  canals  from  which  normal 
thick- walled  xylem  cells  disappear  early  in 
development. 

Specialization  of  the  reproductive  organs 
varies  in  aquatic  plants.  Most  specialized 
aquatics  have  water-dispersed  seeds  (or 
spores),  efficient  because  the  seed  largely 
remains  within  the  medium  appropriate  for 
establishment.  In  most  aquatic  flowering 
plants  the  flowers  are  developed  aerially  and 
show  no  specialization  relevant  to  the 
habitat.  The  flowers  of  Uthcularia  (the 
bladderworts)  contrast  remarkably  with  the 
vegetative  parts,  for  example.  In  some  aquat- 
ics, however,  pollination  occurs  at  or  below 
the  water  surface  and  the  modification  al- 
ways involves  simplification  of  parts.  Con- 
sequently, ancestral  forms  are  not  easy  to 
trace.  However,  pollination  at  the  water  sur- 
face is  particularly  efficient;  since  pollen 
moves  in  only  two  dimensions  the  "target” 
(stigma  of  another  flower)  is  easier  to  find 
than  in  three-dimensional  submerged  polli- 
nation. To  facilitate  attachment  of  pollen  to 
stigmas  in  a number  of  plants  whose  life 
cycle  is  completed  entirely  under  water,  the 
pollen  grains  are  individually  threadlike  or 
filamentous,  as  in  eelgrass,  or  adhere  in  long 
chains,  as  in  turtle-grass  [Thalassia].  A floral 
mechanism  in  which  the  pollen  gets  wet  of- 
fers considerable  physiological  problems 
compared  with  the  normal  method  of  dis- 
persal of  dry  pollen.  The  water-soluble  pro- 
tein material  that  accompanies  the  pollen  in 
normal  aerial  pollination,  and  which  is  part 
of  the  cell-recognition  system  of  the  pollen- 
stigma  interaction,  is  dispersed  and  no 
longer  effective  in  underwater  pollination. 
We  do  not,  in  fact,  know  how  this  recogni- 
tion system  works  in  submerged  flowers,  al- 
though the  cell  surface  of  pollen  that  germi- 
nates in  submerged  stigmas  usually  lacks 


the  specialized  wall  layers  that  in  dry  pollen 
retain  the  protein  recognition  component. 
This  reference  to  the  change  from  ancestral 
aerial  pollination  to  derived  submerged  pol- 
lination is  but  one  example  of  evolutionary 
modification  in  plants  of  aquatic  environ- 
ments. 

Studies  of  the  biology  of  aquatic  plants  are 
numerous  because  of  the  diversity  of  func- 
tional mechanisms  that  the  plants  display.  A 
number  of  excellent  summaries  provide  the 
necessary  overview.  The  earliest  compendia 
were  produced  by  German  authors,  and  the 
work  of  Schenck  is  noteworthy.  The  English 
botanist  Agnes  Arber  provided  the  first 
treatise  in  English,  and  the  book  has  become 
a classic,  as  much  for  the  limpid  style  as  for 
the  scientific  content.  More  recent  sum- 
maries include  a very  comprehensive  survey 
by  Sculthorpe.  Shirley  Haslam  has  provided 
an  ecological  description  of  river  plants.  At 
the  taxonomic  level  there  are  treatments  of 
aquatic  and  wetland  plants  of  several  areas 
of  the  United  States,  and  I myself  have  dealt 
with  the  seagrasses  in  a volume  that  places 
them  in  their  systematic  context.  The  list 
lengthens  as  one  contemplates  the  contem- 
porary scene;  the  flow  of  scientific  literature 
guarantees  that  bookshelves  will  be  filled. 

In  addition  to  these  books  I have  listed 
below  a few  examples  of  more  readable  sci- 
entific papers  that  elaborate  on  some  of  the 
points  I have  dealt  with.  I think  that  if  Asa 
Gray  were  around  today  he  would  have 
cause  to  change  his  opinion  about  "water- 
weeds."  They  offer  remarkable  examples  of 
evolutionary  modification  in  relation  to  the 
demands  of  a diversity  of  habitats  that  may 
be  subject  to  continual  change. 
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In  contrast  to  terrestrial  plants,  aquatic  and 
wetland  plants  are  not  permanent  in  their 
habitats.  Year  after  year  we  find  that  a 
species  that  may  be  abundant  in  one  year 
disappears  in  another.  Because  of  fluctuating 
water  levels,  artificial  destruction,  pollu- 
tion, and  modification  of  the  surface  soil, 
some  species  are  unable  to  survive.  Such  dis- 
turbances also  create  new  habitats  that 
allow  alien  species  to  become  naturalized. 

As  a result,  we  receive  only  glimpses  of  the 
complex  relationships  between  the  plants 
and  their  environment.  It  is  important, 
therefore,  to  document  the  flora  of  an  area 
over  time,  so  that  changes  brought  about  by 
human  modifications  and  environmental 
factors  may  be  measured. 

The  aquatic  and  wetland  plants  in  the  Ar- 
boretum are  unique  in  that  their  status  has 
been  assessed  from  time  to  time  throughout 
the  history  of  the  institution.  E.  J.  Palmer's 
Spontaneous  Flora  of  the  Arnold  Ar- 
boretum, the  first  account  of  wild  plants  in 
the  Arboretum,  was  written  in  1930.  Palmer, 
who  was  a botanist  on  the  staff  of  the  Ar- 
boretum, recorded  the  following  species  as 
growing  in  the  meadow  or  in  shallow  water 
at  that  time:  calamus  [Acorns  calamus), 
hux-reed  [Sparganium  eurycarpum),  St. 
John's- wort  [Hypericum  majus],  cardinal 
flower  [Lobelia  cardinalis),  great  blue  lobelia 
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[Lobelia  siphilitica),  waterweed  [Elodea 
canadensis],  twopondweeds  [Potamogeton 
foliosus  andP.  epihydrus],  and  even  a rare 
aquatic  in  the  primrose  family  [Hottonia  in- 
data).  Today  not  one  of  these  plants  can  be 
found.  Yet  Palmer  observed  that  even  then 
the  number  of  native  species  was  decreasing 
rapidly  in  proportion  to  that  of  encroaching 
cultivated  trees  and  shrubs 

The  term  aquatic  plant  usually  refers  to 
plants  having  a life  cycle  that  revolves 
around  water,  being  either  completely  sub- 
merged, emergent,  or  floating.  Many  defini- 
tions of  this  term  exist,  however,  as  these 
plants  exhibit  a wide  range  of  morphological 
expression,  and  a clear  distinction  between 
wet  and  dry  environments  is  often  impossi- 
ble to  achieve.  Furthermore,  in  many  areas 
there  are  seasonal  fluctuations  of  the  water 
table;  for  example,  plants  growing  in  dry 
soils  most  of  the  year  may  be  flooded  during 
the  rainy  season,  and  habitats  with  standing 
water  may  dry  out  during  the  summer 
months. 

Wetlands  are  transitional  areas  between 
aquatic  and  terrestrial  environments,  where 
the  water  table  is  usually  at  or  just  below  the 
surface  or  where  the  land  is  covered  by  shal- 
low water.  At  the  Arnold  Arboretum  the 
most  familiar  wetland  type  is  what  is  termed 
wet  meadow.  Though  the  water  table  may 
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be  slightly  below  the  surface  of  the  ground, 
the  soil  on  these  sites  receives  a continuous 
supply  of  moisture.  The  vegetation  includes 
grasses,  which  are  usually  the  dominant 
species,  sedges,  and  other  marsh  plants  such 
as  smartweeds,  arrow-heads,  rushes,  and 
cat-tails.  Like  most  meadows,  these  areas 
would  soon  grow  to  trees  and  shrubs  if  they 
were  not  mowed  annually  in  the  fall. 

One  of  the  most  familiar  features  of 
aquatic  vegetation  is  the  zonation  or  se- 
quence of  life  forms,  which  is  typically  re- 
peated in  lakes,  ponds,  canals,  swamps,  and 
slow-moving  rivers  that  are  not  drastically 
disturbed  by  humans.  An  illustration  of  this 
zonation  may  be  found  on  page  9.  The 
emergent  plants  occupying  the  shoreline,  or 
marginal  zones,  are  first  in  this  sequence  and 
are  called  attached  emergent  hydrophytes. 
These  plants  are  attached  to  the  substrate 
with  a portion  of  the  stem  arising  from  the 
water,  for  example,  cat-tails  [Typha],  iris 
[Iris],  and  pickerelweed  [Pontedeha].  All  the 
reproductive  parts  of  the  plant  are  above 
water. 

The  next  group  in  the  sequence  is  those 
plants  found  growing  between  the  shoreline 
and  the  deeper  waters,  the  transitional  zone. 
This  group  includes  three  life  forms.  The  at- 
tached floating-leaved  hydrophytes  are  first. 
These  plants  are  attached  to  the  substrate, 
with  the  leaves  floating  on  the  surface  of  the 
water,  for  example,  water-lilies  [Nymphaea] 
and  water-chestnuts  [Tiapa].  The  reproduc- 
tive organs  may  be  floating  or  emerging.  The 
attached  submerged  hydrophytes  are  sec- 
ond. These  plants  are  attached  to  the  sub- 
strate, and  their  vegetative  parts  are  fully 
submerged,  for  example,  pondweed 
[Potamogeton]  and  naiads  [Najas].  The  re- 
productive parts  may  be  submerged,  floating, 
or  emerging.  The  third  life  form  in  the  tran- 


sitional zone  is  the  attached  floating- 
stemmed hydrophytes.  These  plants  are  at- 
tached to  the  substrate  with  the  stems  float- 
ing on  the  surface  of  the  water,  for  example, 
false  loosestrife  (Ludwigia]  and  some  grass 
genera.  The  leaves  may  be  emerging  or  float- 
ing, and  the  reproductive  organs  are  usually 
aerial. 

The  last  group  is  comprised  of  plants 
growing  in  the  deeper  waters  offshore.  This 
includes  the  free-floating  hydrophytes  and 
the  free  submerged  hydrophytes.  Free- 
floating  hydrophytes  are  unattached  to  the 
substrate,  and  their  vegetative  and  repro- 
ductive organs  float  on  the  surface  of  the  wa- 
ter, for  example,  duckweed  [Lemna],  water- 
fern  [Azolla ),  and  water-hyacinth  [Eichor- 
nia].  Free  submerged  hydrophytes  are  plants 
unattached  to  the  substrate,  with  the  vegeta- 
tive organs  submerged  and  the  reproductive 
organs  emerging  from  the  water.  An  exam- 
ple of  this  is  the  bladderwort  [Utricularia). 


Life  forms  of  aquatic  plants.  Left  to  right: 
Attached  floating-stemmed  hydrophyte  {Lud- 
wigia);  free-floating  hydrophyte  [Lemna]-, 
free  submerged  hydrophyte  [Utricularia] 
attached  submerged  hydrophyte  [Potamageton]-, 
attached  floating-leaved  hydrophyte  [Nymphaea]-, 
and  attached  emergent  hydrophytes  [Typha  and 
Iris]. 
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Broad-leaved  Cat-tail:  Typha  latifolia 
Cat-tail  Family:  Typhaceae 

Cat-tail  stands  are  a familiar  sight  through- 
out New  England,  especially  along  roadside 
ditches  and  other  disturbed  wetland  areas.  In 
fact,  the  presence  of  cat-tails  is  often  an  in- 
dication of  disturbance,  as  this  species  is 
among  the  first  to  invade  areas  adversely  af- 
fected by  human  activities.  Cat-tails  are  tol- 
erant of  a wide  range  of  soil  and  water  condi- 
tions and  spread  rapidly,  often  as  much  as  1 7 
feet  per  year.  Whole  colonies  may  be  up- 
rooted by  water,  wind,  and  animals,  but 
loose  parts  are  carried  to  other  bodies  of 
water  and  become  firmly  established.  The 
species  is  found  over  most  of  temperate 
North  America,  Europe,  and  eastern  Asia.  At 
the  Arboretum  it  can  be  seen  in  extensive 
stands  in  the  meadow,  along  the  margins  of 
the  three  ponds,  and  on  the  banks  of  Bussey 
Brook. 

A rooted,  emergent  hydrophytic  plant, 
this  cat-tail  grows  up  to  7 feet  tall,  with  long, 
stout  rhizomes  submerged  in  the  mud.  The 
light  green  leaves,  which  are  erect,  flat, 
linear,  and  elongate,  emerge  from  the  water, 
with  a sheath  closely  enveloping  the  lower 
part  of  the  stem.  The  inflorescence  is  a 
dense,  cyclindrical  spike,  which  has  two 
portions,  the  upper  containing  the  staminate 
flowers  and  the  lower  the  pistillate  flowers. 
The  staminate  flowers  are  ephemeral,  while 
the  pistillate  flowers  are  persistent,  with  the 
fruit  forming  a dark  brown,  showy  spike 
with  hairy  fruits  up  to  7 inches  long  and  2 
inches  wide.  These  small  single-seeded 
fruits  are  produced  in  great  numbers,  up  to 
20,000  to  70,000  per  inflorescence.  Typha  is 
wind  pollinated  and  produces  powdery 
pollen. 

Cat-tail  can  be  cultivated  as  a fiber  crop  on 


lands  that  are  too  wet  for  other  purposes. 
Although  little  is  known  of  its  pulping  qual- 
ities, methods  of  using  the  stems  and  leaves 
of  this  plant  are  now  being  developed  for 
paper-making.  In  the  1 8th  and  19th  cen- 
turies papermaking  from  cat-tails  was  a 
flourishing  industry  in  New  York.  Today  the 
soft  fiber  is  used  in  making  mats,  chair  seats, 
baskets,  and  other  woven  articles. 


Water-Plantain:  Alisma  subcoidatum 
Water-Plantain  Family:  Alismataceae 

The  genus  Alisma,  in  the  family  Alis- 
mataceae (water  plantains),  was  once  of 
great  interest  to  botanists  because  it  was 
thought  to  be  among  the  most  primitive 
monocotyledons  (plants  having  a single  seed 
leaf),  perhaps  derived  from  aquatic  dicotyle- 
dons (plants  having  2 seed  leaves)  best  rep- 
resented in  the  order  Nymphaeales.  How- 
ever, evidence  now  shows  that  the  Alis- 
mataceae are  not  primitive  but  highly  spe- 
cialized, with  complex  vegetative  organiza- 
tion and  floral  development.  Two  species, 
Alisma  triviale  and  Alisma  subcordatum, 
are  frequent  on  mudflats,  in  shallow  waters 
of  the  ponds,  and  along  Bussey  Brook  at  the 
Arnold  Arboretum.  The  genus  Alisma  is 
widely  distributed  throughout  the  United 
States. 

Water-plantain  is  an  emergent  hydrophyt- 
ic plant  with  a basal  cluster  of  long-petioled 
leaves  surrounding  the  flower  stalk.  The 
leaves  exhibit  a wide  variety  of  patterns  and 
may  be  slender  to  broadly  ovate.  In  rare  in- 
stances the  leaves  are  reduced  to  ribbonlike 
structures.  The  inflorescence  is  a large  pani- 
cle with  whorled  branches  bearing  many 
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Water-Plantain  [Alisma  subcordatum) 
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small  perfect  flowers.  The  3 broadly  ovate 
green  sepals  are  persistent  and  surround  the 
3 small  pinkish  petals.  Six  stamens  and  ap- 
proximately 10  to  25  pistils  are  arranged  in  a 
ring  on  a flattened  receptacle.  The  fruit  of 
Alisma  is  an  achene  (dry,  indehiscent,  and 
one-seeded)  with  one  or  two  grooves  and  a 
minute  ascending  beak.  It  has  been  stated 
that  dormancy  in  the  seeds  is  due  to  the 
mechanical  restraint  of  the  seed  coat,  which 
allows  the  seeds  to  lie  in  water  for  years 
without  losing  their  viability. 

Water-plantain  secretes  nectar,  which 
may  attract  such  pollinators  as  flies  and 
short-tongued  bees.  Unlike  those  of  most 
plants,  the  anthers  in  all  the  flowers  dehisce 
at  about  the  same  time,  so  pollen  is  available 
for  only  a short  period  of  time. 


Duck-Potato:  Sagittaha  latifolia 
Water-Plantain  Family:  Alismataceae 

A botanist  on  the  Lewis  and  Clark  Expedition 
observed  an  Indian  woman  collecting  duck- 
potato  [Sagittaha  latifolia]  roots  from  a canoe 
near  the  mouth  of  the  Columbia  River.  The 
woman  would  paddle  out  to  where  the  water 
was  breast  high  and  use  her  toes  to  separate 
the  tuber  from  the  root.  The  tuber,  about  the 
size  of  a hen's  egg,  would  then  float  to  the  top, 
and  the  woman  would  throw  it  into  a basket 
in  the  canoe.  Although  duck-potato  is  no 
longer  eaten  by  human  beings,  it  is  of  con- 
siderable value  to  wildlife  and  has  been 
planted  as  a source  of  both  food  and  shelter 
for  wildfowl. 

The  species  ranges  from  Nova  Scotia  and 
British  Columbia  southward  to  Mexico.  At 
the  Arnold  Arboretum  it  is  common  in  the 
meadow  and  along  pond  margins  and  Bussey 


Brook.  It  blooms  from  July  through  Sep- 
tember. 

This  rooted,  emergent  hydrophytic  plant 
reaches  3 feet  tall,  with  its  root  submerged  in 
the  mud.  Duck-potato  is  a perennial  that 
overwinters  by  means  of  tubers.  In  late  sum- 
mer and  early  fall  the  stolons  (elongate  under- 
ground stems)  begin  to  produce  terminal  tu- 
bers by  an  enlargement  of  the  2 or  more  short, 
thickened  intemodes  next  to  the  apical  bud. 
The  tubers,  now  full  of  starch,  are  enclosed  by 
scale  leaves  and  are  deeply  embedded  in  the 
soil. 

Like  many  aquatic  plants,  the  duck- 
potato,  or  arrow-head,  exhibits  many  bewil- 
dering morphological  variations  within  vari- 
ous habitats,  which  for  the  duck-potato  may 
include  pond  margins,  lakes,  swamps,  and 
sluggish  streams.  The  emergent,  long 
petioles  produce  leaves  that  are  generally 
arrow-shaped  but  may  also  be  linear  to  ovate 
in  form.  Accompanying  the  leaves  is  an 
inflorescence  composed  of  whorls  of  flowers 
that  are  usually  arranged  with  the  upper 
whorls  staminate  and  the  lower  pistillate. 
There  may  be  as  many  as  10  or  more  whorls 
per  inflorescence,  and  each  flower  is  com- 
posed of  3 sepals  and  3 showy  white  petals. 
The  fruits  are  in  a dense  head  and  are 
beaked. 
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Duck-Potato  [Sagittaria  latifolia] 
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Arrow- Arum;  Peltandra  virginica 
Arum  Family:  Araceae 

The  starchy  root  from  which  arrow-arum 
[Peltandra  virginica]  grows  was  once  eaten 
by  the  Indians  in  Virginia,  who  called  the 
plant  tuckaho.  The  root,  which  is  extremely 
acrid  and  poisonous,  was  steamed  in  a 
heated  pit,  covered  over  with  earth,  and  left 
undisturbed  for  a day  or  two.  This  process 
broke  down  the  crystals  of  calcium  oxalate 
that  make  the  plant  poisonous.  The  dried 
roots  were  then  ground  up  into  meal. 

Arrow-arum  ranges  from  Florida  to  Texas, 
north  throughout  New  England  and  into 
Canada.  At  the  Arboretum  it  grows  in  shal- 
low waters  in  the  three  ponds  and  along  Bus- 
sey Brook. 

This  rooted,  emergent  hydrophytic  plant 
is  produced  from  a stout,  spongy  rootstock. 
The  leaves  are  quite  variable  in  form  but  are 
usually  arrow  shaped  with  wavy  margins. 
The  leaves  of  arrow-arum  may  be  easily  con- 
fused with  those  of  duck-potato  [Sagittaria 
latifolia].  However,  the  leaves  of  arrow- 
amm  have  only  3 distinct  nerves,  while 
those  in  the  duck-potato  have  more  than  3. 
The  inflorescence  is  similar  in  appearance  to 
such  familiar  members  of  the  arum  family  as 
skunk  cabbage  [Symplocarpus  foetidus]  and 
wild  calla  [Calla  palustris).  The  long,  green 
spathe  almost  conceals  the  whitish  clublike 
spadix,  which  is  completely  covered  with 
many  minute  flowers.  The  basal  portion  of 
the  spadix  contains  the  pistillate  or  female 
flowers,  while  the  upper  portion  contains 
the  staminate  or  male  flowers.  Green  berries 
are  produced  in  the  fall.  This  plant  has  an 
efficient  way  of  planting  its  seeds.  The  stalk, 
covered  by  the  leathery  green  spathe,  curves 
and  grows  downward,  driving  the  seeds  into 
the  soft  mud. 


Pickerelweed:  Pontederia  cordata 
Pickerelweed  Family:  Pontederiaceae 

Pontederia  is  a small  genus  of  aquatic  plants 
distributed  throughout  subtropical  and 
temperate  regions  of  North  America.  Pon- 
tederia cordata,  pickerelweed,  is  restricted 
to  the  eastern  provinces  of  Canada  and  the 
eastern  to  midwestern  United  States,  with 
its  greatest  concentration  along  the  Atlantic 
coastal  plain  and  the  Great  Lakes  Region.  It 
grows  in  saltwater  marshes  along  the  coast 
and  in  fresh  water  inland.  It  is  common  in 
the  ponds  at  the  Arnold  Arboretum  and 
blooms  from  July  to  late  September. 

This  rooted,  emergent  hydrophytic  plant 
has  rhizomes  that  are  short,  thick,  and  pros- 
trate in  the  mud.  Reproduction  occurs  when 
rhizomes  break  and  form  new  growths.  The 
long-petioled  leaves,  up  to  9 inches  long  and 
5 inches  wide,  are  quite  variable  in  form  but 
are  parallel  veined  and  usually  heart-shaped. 
The  showy  inflorescence  is  a spike  of  deep 
purplish  blue  flowers,  each  having  a yellow 
spot  at  the  base  of  the  upper  perianth  lobes. 
Pickerelweed  is  one  of  the  few  plants  that 
exhibit  three  flower  forms  of  the  same 
species.  The  three  forms  are:  plants  with 
three  medium  stamens,  three  long  stamens, 
and  a short  style;  plants  with  three  short 
stamens,  three  long  stamens,  and  a medium 
style;  plants  with  flowers  having  three  short 
stamens,  three  medium  stamens,  and  a 
long  style.  The  three  forms  ensure  cross- 
pollination. Pollen  transfer  from  a stamen  to 
a pistil  of  equivalent  length  appears  to  be 
more  productive  of  seeds  than  pollen  trans- 
fer from  a stamen  to  a pistil  of  unequal 
length.  The  fruits  are  small,  winged  with 
several  longitudinal  ridges,  and  very  buoy- 
ant. Travel  by  water  is  thought  to  be  this 
plant's  main  mode  of  long-distance  dispersal. 
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Arrow- Arum  [Peltandra  viiginica] 
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Common  Blue  Flag:  Iris  versicolor 
Iris  Family:  Iridaceae 

The  common  blue  flag  {Iris  versicolor)  is  a 
member  of  the  family  of  plants  aptly  named 
after  Iris,  the  Greek  goddess  of  the  rainbow. 
This  beautiful  blue- violet  flower  has  3 broad 
recurved  sepals  (the  falls)  boldly  veined  with 
green,  white,  and  yellow,  and  3 smaller 
erect,  slender  petals  (the  standards). 

This  species  is  a gregarious  one.  Plants  are 
rarely  found  as  isolated  individuals,  and 
single  colonies  of  up  to  several  hundred  have 
been  observed.  The  range  of  the  blue  flag  in 
North  America  coincides  with  the  northern 
range  of  the  white  pine  {Pinus  strobus), 
comprising  New  England,  New  York, 
Pennsylvania,  northern  Ontario,  and  north- 
ern Michigan.  The  plant  prefers  moist  soils 
but  also  grows  in  standing  water.  The  blue 
flag  blooms  from  May  through  June  at  the 
Arboretum  and  is  common  in  the  meadow 
and  along  pond  margins  and  Bussey  Brook. 

This  rooted,  emergent  hydrophytic  plant 
has  stems  up  to  3 feet  long.  The  long,  narrow 
leaves  are  pale  green  to  grayish  and  sheathed 
at  the  base.  In  the  absence  of  the  flowers,  the 
leaves  of  the  blue  flag  can  easily  be  confused 
with  those  of  the  cat-tail  [Typha  latifolia). 
The  blue-flag  leaves  are  straight  and  tightly 
folded,  while  those  of  the  cat-tail  are  flat  and 
slightly  twisted  at  the  top. 

The  greenish  fruit  of  the  blue  flag  is  3 
angled  and  up  to  1 Vi  inches  long  and  I inch 
wide.  The  seeds  float  readily  and  travel  by 
water,  spreading  themselves  along  lake  and 
river  margins. 


Yellow  Iris:  Iris  pseudacorus 
Iris  Family:  Iridaceae 

The  lovely  yellow  iris  is  believed  to  be  the 
source  of  the  fleur-de-lis  of  the  French  heral- 
dic shield,  which  dates  from  the  1 2th  cen- 
tury. 

The  Iris  genus  is  found  throughout  the 
temperate  regions  of  the  northern  hemi- 
sphere. It  contains  300  species,  of  which  10 
are  aquatic. 

The  yellow  iris  was  introduced  to  Canada 
from  Eurasia  and  Africa  and  escaped  from 
cultivation,  spreading  to  freshwater  wet- 
lands to  such  an  extent  as  to  give  the  appear- 
ance of  a native  plant.  It  is  also  believed  to 
have  been  cultivated  in  this  country  during 
Colonial  times.  The  first  record  of  an  es- 
capee dates  from  I9II  in  Newfoundland.  By 
1915  the  species  was  found  in  Nova  Scotia, 
and  it  eventually  became  established  in 
British  Columbia,  Quebec,  Ontario,  and 
Prince  Edward  Island. 

Yellow  iris  has  become  an  aggressive  weed 
in  parts  of  the  eastern  United  States  from 
Massachusetts  south  to  Virginia  and  west  to 
Wisconsin.  It  is  common  in  the  meadow  and 
along  pond  margins  and  Bussey  Brook  at  the 
Arnold  Arboretum  and  blooms  from  May  to 
July. 

A rooted,  emergent  hydrophytic  plant,  the 
yellow  iris  grows  to  3 feet  tall,  arising  from 
long,  creeping,  stout  rhizomes.  The  leaves 
often  form  clumps  emerging  from  the  water 
and  are  dark  green,  slender,  up  to  1 inch 
wide,  and  parallel  veined.  The  flower  stalk  is 
erect,  about  as  tall  as  the  leaves,  and  pro- 
duces I to  2 flowers  at  the  apex  in  the  axils 
of  the  small  upper  leaves.  The  2 involucral 
bracts  are  shorter  than  the  showy,  bright  yel- 
low flowers,  which  are  composed  of  3 outer 
recurved  sepals  and  3 yellow  inner  petals, 
slender,  to  4 inches  long.  The  sepals  have 
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Common  Blue  Flag  {Iris  versicolor] 
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Yellow  Iris  [Iris pseudacorus) 
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delicate  brown  lines  or  flecks  at  the  base  and 
on  the  claw.  The  fruit  capsule  is  bright  green 
and  often  lustrous.  It  is  bluntly  3-angled  and 
contains  somewhat  round  corky  seeds. 


Swamp  Loosestrife;  Decodon 

verticillatus 

Loosestrife  Family:  Lythraceae 

The  genus  Decodon  is  monotypic,  that  is,  it 
includes  only  one  species,  Decodon  verticil- 
latus, swamp  loosestrife.  This  species  grows 
only  in  the  United  States,  ranging  from  Lou- 
isiana to  Florida  and  northwards  to  Min- 
nesota and  Maine.  Fossil  material  has  been 
found  in  Asia  and  Europe.  At  the  Arboretum 
the  swamp  loosestrife  grows  in  the  pond 
near  the  lilacs  and  blooms  from  July  to  Oc- 
tober. 

Swamp  loosestrife,  or  water  willow,  as  it 
is  also  called,  has  a unique  way  of  reproduc- 
ing. The  stems,  which  can  reach  6 to  8 feet 
in  height,  are  weak  and  remain  upright  for 
only  a short  time  before  bending  over.  When 
the  apex  of  the  stem  touches  the  surface  of 
the  water,  swelling  occurs,  and  aerenchyma 
(spongy  tissue  with  large  air  spaces)  devel- 
ops, producing  adventitious  roots  that  an- 
chor it.  Thus,  a new  offshoot  is  established 
some  distance  from  the  mother  plant. 

This  rooted,  emergent  hydrophytic  herb, 
or  short-lived  shruh,  has  four-  to  six-sided 
stems.  The  bark  of  the  submerged  parts  is 
spongy  and  thick.  The  leaves  are  short- 
stalked,  opposite  or  whorled,  slender,  and 
pointed  at  the  tip.  The  upper  leaves  have 
clusters  of  1 to  3 flowers  in  their  axils.  Like 
other  members  of  the  loosestrife  family,  the 


flowers  are  trimorphous.  The  petals  are 
bright  magenta  and  crinkly.  The  number  of 
stamens  is  usually  twice  the  number  of  pet- 
als. The  stamens  vary  in  length  and  are  ar- 
ranged in  two  whorls.  The  fruit  is  a capsule. 


Fragrant  Water-Lily:  Nymphaea 
odorata 

Water-Lily  Family:  Nymphaeaceae 

Growing  in  stagnant  and  muddy  water,  it  bursts 
up  so  pure  and  fair  to  the  eye  and  so  sweet  to  the 
scent,  as  if  to  show  us  what  purity  and  sweetness 
reside  in  and  can  be  extracted  from  the  slime  and 
muck  of  earth. 

Henry  David  Thoreau 

Summer:  From  the  Journal 

of  Henry  David  Thoreau 

The  buds  of  the  fragrant  water-lily  {Nym- 
phaea odorata]  open  in  early  morning,  ex- 
posing the  spectacular  white,  waxy  flowers, 
which  float  on  the  surface  of  the  water. 

Some  flowers  fold  up  their  petals  during  the 
early  afternoon,  while  others  remain  open. 

In  addition  to  its  other  attractions,  the  fra- 
grant water-lily  has  a long  blooming  season, 
from  June  through  September.  This  species 
is  native  to  southern  Canada,  the  United 
States,  Central  America,  and  South  America 
and  is  common  in  all  three  ponds  at  the  Ar- 
boretum. 

This  attached  floating-leaved  hydrophytic 
plant  has  a thick,  fleshy  rhizome  that  is 
submerged  in  the  mud  and  may  be  long-  or 
short-lived  and  creeping  or  branching.  The 
floating,  rounded  leaves  are  up  to  10  inches 
wide  and  are  attached  by  long  rubberlike 
petioles  that  vary  in  length  according  to  the 
water  depth.  The  blades  are  green  and  glossy 
above  and  purplish  on  the  underside.  The 
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Swamp  Loosestrife  {Decodon  veiticillatus] 
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Fragrant  Water-Lily  {Nymphaea  odorata] 
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solitary,  sweet-smelling  flowers,  up  to  6 
inches  wide,  have  4 sepals  followed  by  nu- 
merous spirally  arranged  petals  passing 
gradually  into  stamens.  The  stamens  can 
number  from  36  to  100  and  the  pistils  up  to 
20.  When  the  petals  have  withered,  the 
flower  stalk  forms  a spiral  shape  underwater 
and  develops  a green  fleshy  fruit  in  or  near 
the  substrate.  The  seeds  emerge  when  the 
fruit  decays  and  spread  by  floating.  This 
species  can  form  dense  stands  rapidly. 


Water-Chestnut:  Trapa  natans 
Water-Chestnut  Family:  Trapaceae 

The  water-chestnut  {Trapa  natans]  has  also 
been  known  as  water  caltrop  because  of  the 
sharp  points  on  its  fruit.  A caltrop  was  a 
small  bronze  or  iron  ball  with  projecting 
spikes  that  Roman  soldiers  in  battle  placed 
in  the  path  of  their  foe  to  incapacitate  the 
horses.  Although  the  wounds  from  a water- 
chestnut  are  not  incapacitating,  they  are 
painful. 

This  rooted,  floating-leaved  aquatic  plant 
is  native  to  Europe.  Introduced  into  the 
United  States  in  1884,  it  has  become  locally 
abundant  in  the  eastern  part  of  the  country, 
so  much  so  that  it  is  now  a nuisance,  form- 
ing impenetrable  mats  that  spread  rapidly 
and  hinder  navigation,  prevent  fishing,  and 
overcrowd  more  desirable  plants  (e.g.,  bur- 
reed  [Sparganium  eurycarpum).  State  and 
federal  laws  prohibit  the  importation  and 
transportation  of  this  species.  The  water- 
chestnut  used  in  Chinese  cooking  in  this 
country  is  the  edible  corm  of  the  sedge 
Eleocharis  dulcis. 

The  stem  of  the  water-chestnut  plant  is 
rooted  in  the  mud  and  has  slender  leaves 


variable  in  form.  The  lower,  submerged 
leaves  are  sessile,  alternate,  and  deeply  di- 
vided into  many  threadlike  segments,  while 
the  floating,  glossy  leaves,  with  inflated 
petioles  and  toothed,  diamond-shaped 
blades,  form  a rosette  at  the  end  of  each 
branch.  The  inconspicuous,  solitary  flowers 
are  short  stalked  in  the  axils  of  the  leaves 
and  consist  of  4 green  sepals  and  4 white 
petals.  They  bloom  from  July  to  late  August. 
The  fruit  is  brownish  and  nutlike. 


Pepperwort:  Marsilea  quadrifolia 
Pepperwort  Family:  Marsileaceae 

A small  group  of  ferns  came  into  existence 
during  the  great  rise  of  the  flowering  plants 
at  the  end  of  the  Cretaceous  period,  300  mil- 
lion years  after  the  genesis  of  other  major 
fern  groups.  These  ferns  adapted  to  a watery 
environment,  and  growth  in  water  is  still 
necessary  for  the  completion  of  certain 
stages  in  their  life  cycle.  Pepperwort,  or 
water-clover  [Marsilea  quadrifolia],  is  a 
member  of  this  unusual  group.  The  genus 
Marsilea  contains  about  65  species  growing 
throughout  the  warmer  regions  of  the  world. 
Marsilea  quadrifolia  was  first  introduced 
from  Europe  into  this  country  via  Bantan 
Lake  in  Connecticut  in  1862.  It  has  spread 
throughout  New  England  and  into  the  mid- 
western  states  and  is  common  at  the  Ar- 
boretum. 

This  species  is  a rooted,  floating-leaved 
hydrophyte  that  increases  in  size  with  the 
level  of  the  water.  The  slender,  threadlike 
rhizomes  creep  slightly  below  the  mud  and 
give  rise  to  a delicate,  shamrock-shaped  leaf 
that  may  float  on  the  water  surface  or  stand 
erect  above  the  water. 
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Pepperwort  [Maisilea  quadiifolia) 
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Unlike  most  ferns,  which  generally  pro- 
duce their  spores  in  clusters  on  the  under- 
side of  the  leaf  or  frond,  the  water- clover 
houses  its  spores  in  1 or  2 hard,  brown  bean- 
shaped structures  known  as  sporocarps. 
These  sporocarps  are  produced  on  a slender 
brownish  stalk  that  rises  near  the  base  of  the 
leaf  stalk.  Each  sporocarp  has  many  com- 
partments, each  containing  numerous 
spores.  When  the  spores  are  mature,  the  cap- 
sule bursts  open  vertically  into  halves,  ex- 
posing the  compartments,  which  are  linked 
by  a gelatinous  ring.  This  ring  floats  on  the 
water  with  the  spore  masses  attached. 


Duckweed:  Lemna  minor 
Duckweed  Family:  Lemnaceae 
The  green  mantle  of  the  stagnant  pool 
— William  Shakespeare  King  Lear 
In  1936  a strange  phenomenon  occurred  in 
the  Sudbury  and  Charles  Rivers  in  Massa- 
chusetts. "Millions  of  Small  Plants  Cover 
Charles"  one  newspaper  headline  read. 
"Millions  of  tiny  plants,  resembling  sham- 
rocks in  color  and  appearance  turned  the  sur- 
face of  the  5 miles  of  the  Auburndale  section 
of  the  Charles  River  bright  green  yesterday," 
the  article  reported.  It  was  soon  discovered 
that  the  same  condition  existed  in  the  Sud- 
bury, yet  the  two  rivers  had  no  connection 
whatever. 

The  green  phenomenon  proved  to  be  an 
explosion  of  the  duckweed  plant  {Lemna 
minor),  one  of  the  world's  smallest  flowering 
plants,  and  its  causes  have  never  been  fully 
understood.  It  is  believed  today  that  a corre- 
lation exists  between  the  spread  of  duck- 
weed and  the  presence  in  the  water  of 
soluble  nitrates  from  sewage.  Soluble  ni- 


trates turn  the  naturally  acidic  waters  of 
eastern  Massachusetts  nearly  neutral,  a 
condition  that  is  favorable  to  duckweed. 

The  genus  Lemna  is  found  throughout  the 
world.  Lemna  minor  is  common  in  drainage 
ditches  and  in  the  meadow  at  the  Ar- 
boretum. 

This  plant  is  a free-floating  aquatic  herb 
consisting  of  a single  body  called  a frond  or 
thallus.  This  small,  flat  oval,  rarely  over  Vi 
inch  long,  is  not  differentiated  into  leaves  or 
stem.  It  is  often  purplish  beneath  with  a 
single  root  attached  to  each  segment.  The 
thallus  reproduces  asexually  by  buds  form- 
ing groups  of  two  or  more  plant  bodies  that 
often  remain  attached.  The  inflorescence  is 
naked  or  enclosed  in  a membranous  spathe; 
it  is  comprised  of  one  pistillate  flower,  con- 
sisting solely  of  one  pistil,  and  two  stami- 
nate  flowers,  each  consisting  solely  of  one 
stamen. 

Despite  its  unpleasant  appearance, 
duckweed  may  have  significant  potential  as 
a crop  plant  in  the  tropics  and  the  sub- 
tropics, where  its  growth  is  profuse.  Analy- 
ses show  that  its  nutritive  value  in  both 
human  and  animal  diets  exceeds  that  of 
most  agricultural  plants;  it  is  high  in  protein 
and  amino  acids.  Wolffia,  a genus  in  the 
same  family,  contains  a species  that  is  eaten 
in  northern  Thailand.  The  Thais  call  it  "eggs 
of  the  water." 


Common  Bladderwort:  Utricularia 
vulgaris 

Bladderwort  Family:  Lentibulariaceae 

Common  bladderwort  {Utricularia  vulgaris] 
is  among  the  comparatively  few  species  of 
carnivorous  plants.  Each  tiny  bladder  on  the 
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Duckweed  [Lemna  minor) 
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underwater  stem  has  an  opening  that  func- 
tions as  a trap  door.  The  "door"  is  pressure 
sensitive  and  when  touched  opens  in  l/250th 
of  a second.  When  the  prey  enters,  the  door 
closes,  trapping  it  within.  Even  when  it  is 
too  large  to  be  contained  inside  the  bladder, 
the  prey  is  often  held  at  the  opening  and 
ingested  by  the  plant  over  time.  The  smal- 
lest traps  can  catch  microscopic  single- 
celled  protozoans  and  rotifers,  while  larger 
traps  can  catch  fish  fry,  water  fleas,  and 
mosquito  larvae.  Small  aquatic  plants,  such 
as  duckweed  [Lemna]  and  watermeal 
[Wolffia],  also  have  been  found  in  the  blad- 
ders. 

Common  bladderwort  is  distributed 
throughout  the  eastern  and  midwestern 
United  States  and  north  to  southern  Lab- 
rador and  Alaska.  Although  it  is  common  in 
New  England,  it  was  found  at  the  Arboretum 
for  the  first  time  only  last  year,  growing  in 
shallow  water  in  the  smallest  pond. 

This  free,  submerged  hydrophytic  plant 
lacks  roots  and  grows  freely  and  unattached 
in  the  water,  usually  just  beneath  the  sur- 
face. The  plant  overwinters  by  forming 
small  clusters  of  crowded  modified  leaves 
called  turions.  In  cold  regions,  where  the 
plant  must  lie  dormant  for  several  months 
and  produce  winter  buds,  it  usually  bears 
fewer  flowers  or  none  at  all  and  produces 
fruit  infrequently.  The  much  dissected  seg- 
ments produce  numerous  bladders,  and  at 
the  height  of  the  summer  as  many  as  100  can 
be  seen  on  a single  segment. 

The  erect  scape  arising  above  the  water 
supports  as  many  as  20  yellow  flowers  that 
resemble  small  snapdragons.  The  broad, 
somewhat  lobed  lower  lip  is  delicately 
striped  in  brown  and  orange  and  is  shorter 
than  the  curved  spur.  The  seeds  are  brown 
and  lustrous.  See  page  2 for  illustration. 


Skunk  Cabbage:  Symplocarpus  foetidus 
Arum  Family:  Araceae 

Skunk  cabbage  [Symplocarpus  foetidus]  is 
one  of  the  plants  in  the  Araceae  family  that 
produce  enough  heat  to  render  themselves 
warmer  than  the  surrounding  air.  An  unusu- 
ally high  rate  of  respiration  in  these  plants  is 
responsible  for  the  heat,  which  in  the  skunk 
cabbage  is  retained  by  the  spongy  tissue  of 
the  spathe.  During  the  early  stages  of  bloom- 
ing, the  clublike  central  spadix  maintains  a 
temperature  of  36°F  to  63°F  higher  than  the 
surrounding  air  (Knutson  1979)  for  as  long  as 
two  weeks.  This  period  coincides  with  the 
maturation  of  pollen  and  egg  cells,  and  the 
heat  helps  to  attract  such  pollinators  as  bees. 
Although  honeybees  do  not  fly  well  if  air 
temperature  is  below  65°F,  they  are  known 
to  visit  skunk  cabbage  at  temperatures  as 
low  as  42°F  (Knutson  1979).  The  sweetish 
scent  of  the  uninjured  spathe  may  also  at- 
tract bees.  The  offensive  odor  of  the  spathe 
when  damaged  is  believed  to  attract  insect 
pollinators. 

The  genus  Symplocarpus  has  two  widely 
disjunct  areas  of  distribution:  one  in  eastern 
North  America,  ranging  from  Quebec  and 
Nova  Scotia  south  through  New  England  to 
Georgia  and  Tennessee  and  west  to  Min- 
nesota and  Iowa;  the  other  is  in  eastern  Asia. 

Individual  skunk  cabbage  plants  are 
known  to  endure  for  a very  long  time,  possi- 
bly even  longer  than  the  giant  redwoods 
(Knutson  1979).  The  species  is  also  present 
in  Japan  and  on  the  eastern  edge  of  the  Asian 
continent.  It  grows  in  swamps,  muddy 
ground,  wet  meadows,  woods,  and  along 
stream  banks,  often  in  dense  stands.  It  is  not 
common  at  the  Arboretum,  but  it  can  be 
found  in  moist,  low-lying  areas  in  the 
meadow  along  with  cat-tails  and  irises. 
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This  perennial  herb  produces  many  large, 
clustered  basal  leaves,  which  appear  as  the 
spathe  matures.  These  leaves,  which  may  be 
up  to  4 feet  in  length,  are  ovate  and  con- 
spicuously veined.  The  flower  buds  develop 
on  the  underground  rootstocks.  By  winter, 
shoots  several  inches  in  length  emerge,  with 
one  flower  bud  per  shoot  forming  as  lateral 
offshoots  of  the  leaf  bud.  Occasionally,  the 
flower  buds  are  lacking  and  the  leafy  shoot 
appears  alone.  The  inflorescence,  which  is 
unique  to  the  arum  family,  consists  of  the 
cream-colored  spadix  subtended  by  the 
fleshy  green-purple  or  brown-spotted  spathe. 
Many  individual  flowers  cover  the  spadix, 
each  comprising  4 perianth  segments  and  4 
fleshy  stamens  opposite  the  segments.  The 
seeds  are  embedded  in  the  enlarged,  spongy 
spadix. 


Purple  Loosestrife:  Lythium  salicaria 
Loosestrife  Family:  Lythraceae 

Purple  loosestrife  [Lythium  salicaria),  one  of 
the  more  recent  additions  to  the  list  of  nui- 
sance plants,  is  native  to  the  eastern  hemi- 
sphere, Eurasia,  North  Africa,  and  Aus- 
tralia. Palmer,  in  The  Spontaneous  Flora  of 
the  Arnold  Arboretum  (1930),  described  the 
plant  as  "common  in  low  meadows  and 
about  ponds  and  sometimes  in  drier  waste 
ground."  Today  it  forms  massive,  spectacu- 
lar colonies  in  the  meadow,  around  pond 
margins,  and  along  Bussey  Brook  and  is 
eliminating  some  of  the  native  wetland 
species. 

Records  show  that  by  the  late  19th  and 
early  20th  centuries  this  species  had  spread 
into  the  glaciated  wetlands  of  North  Amer- 
ica and  had  become  an  aggressive  weed  in 


some  areas,  particularly  in  the  Great  Lakes 
Region,  the  St.  Lawrence  River  Valley,  and 
the  Hudson  River  Valley.  South  of  the  Wis- 
consin glacial  border,  however,  it  is  scat- 
tered. 

The  first  report  oi  Lythium  salicaria  in 
North  America  was  in  Pursh's  Flora  Amer- 
icae  Septentrionalis  in  1814.  Two  eminent 
botanists,  John  Torrey  and  Asa  Gray,  were 
doubtful  of  the  previous  records,  and  Gray 
wrote  in  1856  that  its  status  as  a native  plant 
was  "not  clear."  It  was  not  until  1890,  when 
the  sixth  edition  of  Gray’s  Manual  of  Botany 
was  published,  that  the  species  was  treated 
as  a plant  naturalized  from  Europe  and  there- 
fore a nonindigenous  member  of  the  North 
American  flora. 

The  first  record  of  the  plant  in  Massachu- 
setts dates  from  1844  in  Cambridge.  By 
1900,  purple  loosestrife  was  recorded  in  sev- 
eral localities  throughout  the  state,  and  it  is 
believed  to  have  been  introduced  in  the  Mer- 
rimac  River  Valley  through  seed  washed  out 
of  wool  at  a plant  near  Abbots  Mill  at 
Graniteville. 

The  stem  of  this  perennial  grows  to  5 feet, 
produces  narrow,  sessile  leaves  that  are  op- 
posite to  whorled  and  heart  shaped  at  the 
base.  The  purplish  red  flowers  are  borne  in  a 
colorful  spikelike  panicle,  up  to  1 foot  long, 
and  bloom  from  June  to  late  August.  The 
perianth  lobes  vary  in  number  from  4 to  6 
with  stamens  either  equal  to  or  twice  the 
number  of  the  petals. 
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Drooping  Sedge:  Carex  crinita 
Sedge  Family:  Cyperaceae 

Although  the  hairy-looking  spike  drooping 
from  the  top  of  the  stem  of  the  sedge  is  not 
usually  recognized  as  such,  it  is  in  fact  a 
cluster  of  flowers,  and  the  sedges  belong  to  a 
flowering  plant  family,  the  Cyperaceae. 
Sedges  are  further  designated  as  monocots, 
because  they  produce  a single  seed-leaf  upon 
germination.  Other  monocots  include  irises, 
lilies,  orchids,  and  rushes. 

The  drooping  sedge  {Carex  crinita]  is  dis- 
tributed throughout  the  eastern  and  south- 
eastern United  States  and  is  the  most  com- 
mon wetland  species  at  the  Arboretum.  It 
grows  in  large  clumps  in  the  meadow  and 
along  pond  margins  and  Bussey  Brook. 

Members  of  the  sedge  family  are  often  mis- 
taken for  grasses  (Gramineae).  General  differ- 
ences between  the  two  famihes  are  as  follows: 
the  sedges  have  sohd  stems,  closed  sheaths, 
and  3-ranked  leaves,  and  the  fruit  has  a seed 
that  is  not  fused  to  the  ovary  wall.  The  grasses 
have  hollow  stems,  open  sheaths,  2-ranked 
leaves,  and  the  fruit  has  a seed  joined  to  the 
ovary  wall. 

The  drooping  sedge  is  a tufted,  grasslike 
perennial  herb  with  branching,  scaly 
rhizomes.  The  leaves  arise  from  the  base  and 
are  long  and  slender.  In  the  Carex  inflores- 
cence the  male  flowers  are  borne  separately 
from  the  female  flowers.  The  terminal  spike 
is  staminate,  while  the  subterminal  spikes 
are  pistillate,  and  all  these  are  produced  on 
long,  drooping  stalks  that  become  progres- 
sively longer  from  top  to  bottom.  The  female 
flowers  are  enclosed  in  a saclike  structure 
called  the  perigynium.  The  stigmas  protrude 
through  the  opening  at  the  top  of  the  peri- 
gynium, and  as  many  as  130  perigynia  may 
comprise  one  flower  spike  in  this  species. 


The  seeds  are  brownish  and  somewhat 
triangular  in  shape. 


Turk's-cap  Lily:  Lilium  superbum 
Lily  Family:  Liliaceae 

Superbum,  which  means  magnificent  in 
Latin,  is  an  appropriate  name  for  the  turk's 
cap,  the  tallest  and  most  spectacular  of  our 
native  lilies.  This  species  also  has  more 
flowers  than  any  other  native  lily.  The 
flower  droops  gracefully  from  the  tip  of  the 
petioles,  revealing  deep  reddish  orange  pet- 
als and  sepals  splashed  with  many  shades  of 
purple  and  rust-colored  anthers.  The  stems 
sometimes  reach  9 feet  tall. 

Lilium  contains  about  70  species  widely  dis- 
tributed throughout  the  world,  with  their 
greatest  concentration  in  warm  temperate  and 
subtropical  regions.  The  turk's-cap  grows  in 
wet  meadows  and  low  grounds  from  New 
Brunswick  to  Minnesota  and  south  to  Florida, 
Tennessee,  and  Missouri  and  tends  to  exhibit 
a more  colorful  display  in  moist  soil.  It  is 
common  in  the  meadow  at  the  Arboretum  and 
blooms  from  June  until  August. 

This  perennial  herb  has  a stout,  erect  stem 
up  to  9 feet  tall.  The  principal  leaves  are  ar- 
ranged in  whorls  up  to  the  inflorescence. 

The  smooth,  narrow  blades  are  parallel 
veined  and  taper  at  the  ends.  The  spectacular 
red-orange  flowers  are  produced  in  an  umbel 
or  terminal  raceme,  with  as  many  as  25 
flowers  nodding  from  long  pedicels.  The 
perianth  segments  are  strongly  recurved, 
with  the  curvature  beginning  below  the 
middle  of  the  segment.  Newly  opened  flow- 
ers may  not  show  much  curvature,  but  they 
do  so  eventually,  exposing  the  pale  green 


34  Aquatic  and  Wetland  Plants 


Drooping  Sedge  [Carex  ciinita] 


Of  the  Arnold  Arboretum  35 


Turk's-Cap  Lily  [Lilium  superbum] 


36  Aquatic  and  Wetland  Plants 


Yellow  Loosestrife  {Lysimachia  tenestiis] 


of  the  Arnold  Arboretum  37 


base  and  deep  purple  spots.  The  anthers  are 
linear  and  the  stigma  is  3-lobed.  The  fruit  is 
a capsule  that  splits  along  3 lines  when  ma- 
ture. 

Many  plants  known  as  lilies  do  not  belong 
to  the  genus  Lilium  and  therefore  are  not 
true  lilies.  Lily  of  the  valley  belongs  to  Con- 
vallaria,  day-lily  to  Hemeiocallis,  corn-lily 
to  Clintonia,  and  trout-lily,  better  known  as 
dog-tooth  violet,  to  Erythronium. 


Yellow  Loosestrife:  Lysimachia 

tenestiis 

Primrose  Family:  Primulaceae 

The  yellow  loosestrife,  or  swamp  candle 
[Lysimachia  tenestiis),  often  reproduces 
vegetatively  by  bulbels  produced  in  such 
areas  on  the  plant  as  the  leaf  axis  or  the 
inflorescence.  Linnaeus  took  these  bulbels 
to  be  a parasitic  mistletoe  species,  which  he 
placed  in  the  mistletoe  genus,  Viscum.  Some 
populations  of  this  species  are  quite  florifer- 
ous  and  include  no  bulbel-bearing  plants; 
others  include  bulbel-bearing  plants  but  no 
flowers;  and  still  others  include  plants  that 
exhibit  both. 

In  North  America  this  plant  grows  from 
Newfoundland  and  Quebec  southward  to 
South  Carolina  and  westward  to  Minnesota. 
At  the  Arboretum  it  is  common  in  the 
meadow  and  along  Bussey  Brook,  blooming 
from  late  June  to  August. 

The  rhizomes  produce  erect,  simple  or 
branching  stems  up  to  3 feet  tall.  The  leaves 
on  the  lower  stem  are  scalelike  and  smaller 
than  the  opposite,  sessile  narrow  leaves  pro- 
duced further  up  the  stem.  The  blades  are 
punctate  with  dark  purplish  dots  and  short 


streaks  above  and  somewhat  whitish  be- 
neath. The  inflorescence  is  a raceme,  termi- 
nal on  the  main  stem  or  sometimes  in  the 
axils  of  the  branches.  The  star-shaped  flow- 
ers, each  with  5 basally  united  yellow  petals 
and  single  maroon  eye,  are  borne  on  thread- 
like pedicels.  The  filaments  are  united  at  the 
base,  and  the  anthers  are  lavender-purple. 
The  seeds  are  somewhat  rounded  with  a 
shiny  black  surface. 


Soft  Rush:  funcus  effusus 
Rush  Family:  Juncaceae 

Juncus  is  the  largest  genus  in  the  family  Jun- 
caceae and  includes  about  225  species,  most 
of  which  occur  in  wetland  habitats.  About 
90  species  are  found  within  the  United 
States  and  Canada,  and  perhaps  no  species  of 
the  genus  is  more  familiar  than  is  funcus  ef- 
fusus, the  soft  rush.  This  plant  is  widely  dis- 
tributed in  temperate  regions  of  both  the 
northern  and  southern  hemispheres.  At  the 
Arnold  Arboretum  it  is  common  in  the 
meadow  and  along  pond  and  stream  mar- 
gins. 

This  grasslike  perennial  has  vigorous, 
scaly  rhizomes  and  often  forms  large,  bright 
green  tussocks  up  to  4 feet  tall.  The  soft, 
basal  leaves  are  quill-like,  with  chestnut- 
colored  leaf  sheaths  that  are  bladeless  and 
bristle  tipped.  Associated  with  the  inflores- 
cence is  a stiff  involucral  bract  that  is  sharp- 
ly pointed  and  appears  to  be  a continuation 
of  the  stem.  The  inflorescence  is  an  open 
panicle,  consisting  of  30  to  100  flowers 
borne  singly  on  many  uneven  stalks.  The 
perianth  is  not  differentiated  into  sepals  and 
petals  but  is  in  two  series  of  three  segments 
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each.  The  outer  whorl  is  keeled  and  the  white,  pink,  or  purple,  is  provided  by  the 

inner  whorl  flat.  The  seed  capsule,  light  cluster  of  stamens  or  pistils.  (See  inside  front 

brown  and  smooth,  is  3-sided  and  rounded  at  cover  for  illustration.) 
the  apices.  The  seeds  are  small  with  darker 
short-pointed  extremities. 

For  more  than  a century  the  soft  rush  has 
been  a wetland  crop  in  Taiwan,  China, 

Korea,  and  Japan,  where  the  dried  stems  are 
used  for  floor  matting. 


Tall  Meadow-Rue:  Thalictrum 
polygamum 

Buttercup  Family:  Ranunculaceae 

Tall  meadow-rue  [Thalictrum polygamum) 
is  one  of  the  most  easily  located  plants  in  the 
field,  as  its  masses  of  soft,  feathery  white 
flowers  rise  above  most  other  wetland 
plants.  This  perennial  herb  grows  to  1 1 feet 
tall  and  can  be  found  in  wetlands,  swamps, 
and  low  thickets  from  Newfoundland  to  On- 
tario, south  to  Nova  Scotia,  Georgia,  and 
Tennessee.  At  the  Arboretum  it  is  common 
in  the  meadow  and  along  Bussey  Brook, 
blooming  from  June  through  September. 

The  stems  of  tall  meadow-rue  are  light 
green  at  first  but  become  tinged  with 
magenta  later  in  the  season.  The  leaves  are 
pinnate,  with  3 or  more  leaflets.  The  large, 
graceful,  terminal  panicles  can  be  rounded  or 
flat  at  the  top.  Some  plants  display  pure 
white  flowers  while  others  produce  purplish 
flowers.  Meadow- me  includes  perfect  (con- 
taining both  stamens  and  pistils)  and  uni- 
sexual (containing  only  stamens  or  only 
pistils)  flowers  on  single  plants.  Botanists 
have  termed  this  condition  polygamous,  and 
the  species  name  polygamum  refers  to  this. 
The  achenes  (small,  dry,  one-seeded  fruits) 
are  short-stalked.  This  species  has  no  pet- 
als, so  the  color  of  the  flower,  which  can  be 
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A Species  List  of  Aquatic  and  Wet- 
land Plants  Observed  in  the 
Arboretum  Since  1930 

Monocotyledons  (Monocotyledoneae) 

Plants  with  all  or  some  of  the  following  characters:  vas- 
cular bundles  distinct  and  scattered  in  the  intemodes; 
cotyledon,  or  seed  leaf,  solitary;  flowers  with  parts  usu- 
ally in  3s  or  multiples  of  3;  leaves  parallel-veined; 
fibrous  root  system,-  plants  usually  herbaceous. 

Alismataceae  — Water-Plantain  Family 
Alisma  subcoidatum  Raf.  — water-plantain  p m s 
Alisma  triviale  Pursh  — water-plantain  p m s 
Sagittana  latifolia  Willd.  — duck-potato  p m s 

Araceae  — Arum  Family 

Acoius  calamus  L.  — sweetflag  p s 

PeltandTa  viiginica  (L.)  Schott  & Endl.  — arrow-arum  p 

Symplocarpus  foetidus  (L.)  Nutt.  — skunk  cabbage  m 

Callitrichaceae  — Water-Starwort  Family 
Callitriche  heterophylla  Pursh  — water-starwort  p s 

Cyperaceae  — Sedge  Family 

Carex  annectens  Bickn.  — yellow  fox  sedge  p s 

Carex  blanda  Dew.  m 

Carex  canescens  L.  m s 

Carex  conoidea  Schkuhr  — silvery  sedge  m 

Carex  crinita  Lam.  — drooping  sedge  m s 

Carex  debilis  Michx.  p m s 

Carex  echinata  Murr.  m 

Carex  hirta  L.  m 

Carex  hystricina  Muhl.  — porcupine  sedge  m s 
Carex  lanuginosa  Michx.  m 
Carex  lupulina  Muhl.  p 
Carex  lurida  Wahlenb.  — sallow  sedge  m 
Carex  pallescens  L.  — pale  sedge  m s 
Carex  panicea  L.  m 
Carex  scoparia  Schkukr  m 
Carex  stricta  Lam.  — tussock  sedge  m 
Carex  stipata  Muhl.  — awl-fruited  sedge  m 
Carex  tribuloides  Wahlenb.  p m s 
Carex  vulpinoidea  Michx.  m 
Cyperus  strigosus  L.  — straw-colored  sedge  p m 
Eleocharis  acicularis  (L.)  R.  & S.  — least  spike-rush  m 
Eleocbaris  calva  Torr.  p 
Eleocharis  geniculata  (L.|  R.  &.  S.  p 
Eleocharis  obtusa  (Willd.)  Schultes  — blunt  spike-rush 
p m s 
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Eleocharis  ovata  (Roth)  R.  &.  S.  p 
Eleocharis  palustris  (L.)  R.  &.  S.  p m 
Rynchospora  capitellata  (Michx.)  Vahl  — beak  rush 
p m 

Scirpus  atrocinctus  Fern,  m 
Scirpus  atrovirens  Willd.  — dusky  bulrush  m s 
Scirpus  cyperinus  (L.)  Kunth  — wool-grass  m s 
Scirpus  expansus  Fern,  p m s 
Scirpus  polyphyllus  Vahl  m 
Gramineae  — Grass  Family 
Alopecurus  geniculatus  L.  m 
Alopecurus  pratensis  L.  — meadow-foxtail  m s 
Anthoxanthum  odoratum  L.  — sweet  vernal  grass  m 
Calamagrostis  canadensis  (Michx.)  Nutt.  — blue-joint 
grass  p m s 

Cinna  arundinacea  L.  — wood  reedgrass  p m s 
Dactylis  glomerata  L.  — orchard  grass  m 
Glyceria  acutiflora  Torr.  p 

Glyceria  canadensis  (Michx.)  Trin.  — rattlesnake- 
grass  s 

Glyceria  grandis  S.  Wats.  — reed-meadow  grass  p m 
Glyceria  laxa  Scribn.  — northern  manna-grass  p m 
Glyceria  pallida  (Torr.)  Trin.  — pale  manna-grass  p 
Glyceria  striata  (Lam.)  Hitchc.  — fowl-meadow  grass 
p m s 

Leersia  oryzoides  (L.)  Sw.  — rice-cutgrass  p m s 
Leersia  virginica  Willd.  — whitegrass  p s 
Muhlenbergia  schreberi  J.  F.  Gmel  — drop-seed  grass  m 
Phalaris  arundinacea  L.  — reed-canary  grass  m s 
Phleum  pratense  L.  — timothy  m 
Poa  compressa  L.  — Canada  bluegrass  m 
Poa  palustris  L.  m s 

Poa  pratensis  L.  — Kentucky  bluegrass  m 
Spartina  pectinata  Link  — cord-grass  s 

Iridaceae  — Iris  Family 
Iris  pseudacorus  L.  — yellow  iris  p m s 
Iris  versicolor  L.  — common  blue  flag  p m s 
Sisyrinchium  atlanticum  Bickn.  m 

funcaceae  — Rush  Family 
funcus  bufonius  L.  — toad-rush  m 
luncus  canadensis  f.  Gay  m 
Juncus  dichotomus  Ell.  m 
funcus  effusus  L.  p m s 
funcus  marginatus  Rostk.  m 
funcus  tenuis  Willd.  — tufted  rush  m 

Lemnaceae  — Duckweed  Family 
Lemna  minor  L.  — duckweed  p s 

Liliaceae  — Lily  Family 
Lilium  canadense  L.  — Canada  lily  m 
Lilium  philadelphicum  L.  — wood-lily  m 
Lilium  superbum  L.  — turk's-cap  lily  m 
Uvularia  sessilifolia  L.  — wild-oats  s 
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Orchidaceae  — Orchid  Family 
Habenaria  laceia  |Michx.)  Lodd.  — ragged  orchis  m 
Habenaria  psycodes  (L.)  Spreng.  — purple-fringed 
orchis  s 

Spiranthes  ceinua  (L.)  Richard  — nodding  ladies- tresses 
m s 

Spiranthes  gracilis  (Bigel.)  Beck  — southern  slender 
ladies-tresses  m 

Spiranthes  tuberosa  Raf.  — little  ladies-tresses  m 
Potamogetonaceae  — Pondweed  Family 
Potamogeton  epihydrus  Raf.  — pondweed  p 
Potamogeton  foliosus  Raf.  — pondweed  p 

Sparganiaceae  — Bur-Reed  Family 
Sparganium  eurycarpum  Engelm.  — bur- reed  p 

Typhaceae  — Cat-tail  Family 

Typha  latifolia  L.  — broad-leaved  cat-tail  p m s 


Dicotyledons  (Dicotyledoneae) 

Plants  with  all  or  some  of  the  following  characters:  vas- 
cular bundles  of  stem  usually  in  a ring  (sometimes  scat- 
tered in  a few  aquatics);  cotyledons  usually  2 or  rarely  1 
in  a few  aquatics;  flowers  with  parts  usually  in  multi- 
ples of  2,  5,  or  more;  leaves  pinnately  or  palmately 
veined;  roots  usually  fibrous;  plants  herbaceous  or 
woody. 

Asclepiadaceae  — Milkweed  Family 
Asclepias  incarnata  L.  — swamp-milkweed  p s 

Balsaminaceae  — Touch-Me-Not  Family 
Impatiens  capensis  Meerb.  — spotted  touch-me-not 
p m s 

Boraginaceae  — Borage  Family 
Myosotis  scorpioides  L.  — forget-me-not  s 

Caprifoliaceae  — Honeysuckle  Family 
Sambacus  canadensis  L.  — elderberry  m 

Chenopodiaceae  — Goosefoot  Family 
Chenopodium  glaucum  L.  — oak-leaved  goosefoot  m 

Compositae  — Composite  Family 
Aster  laevis  L.  — smooth  aster  m 
Aster  lateriflorus  (L.)  Britt,  m s 
Aster  novi-belgii  L.  — New  England  aster  p m s 
Aster  puniceus  L.  — purple-stemmed  aster  m s 
Aster  simplex  Willd.  — tall  white  aster  p 
Aster  vimineus  Lam.  — small  white  aster  m s 
Bidens  cernua  L.  — stick-tight  p m s 
Bidens  connata  Muhl.  — beggar-ticks  p m s 
Bidens  frondosa  L.  — beggar-ticks  p m s 
Bidens  vulgata  Greene  — beggar-ticks  p ms 


Eupatorium  dubium  Willd.  — foe-pye-weed  p 
Eupatorium  perfoliatum  L.  — thoroughwort  m 
Solidago  canadensis  L.  — Canadian  goldenrod  m s 
Tanacetum  vulgare  L.  — tansy  p m s 

Convolvulaceae  — Convolvulus  Family 
Convolvulus  sepium  L.  — hedge  bindweed  m 
Cuscuta  gronovii  Willd.  — common  dodder  m s 
Cuscuta  pentagona  Engelm.  s 

Cruciferae  — Mustard  Family 
Barbarea  vulgaris  R.  Br.  — yellow  rocket  m s 
Diplotaxis  muralis  (L.)  DC.  — sand  rocket  p 
Rorippa  nasturtium-aquaticum  (L.)  Britten  & Rendl. 

[Nasturium  officinale  R.  Br.)  p s 
Rorippa  palustris  (L.)  — Bess-marsh  cress  p m 

Euphorbiaceae  — Spurge  Family 

Acalypha  virginica  L.  — three-seeded  mercury  m 

Gentianaceae  — Gentian  Family 

Gentiana  crinita  Froel.  — fringed  gentian  m 

Hypericum  boreale  (Britt.)  Bickn.  p 

Hypericum  canadense  L.  m 

Hypericum  majus  (Gray)  Britt,  m 

Hypericum  mutilum  L.  — slender  St.  John's-wort  p m s 

Labiatae  — Mint  Family 

Lycopus  americanus  Muhl.  — cut-leaved  water- 
horehound  p m s 

Lycopus  uniflorus  Michx.  — water-horehound  p m s 
Lycopus  virginicus  L.  — water-horehound  s 
Mentha  arvensis  L.  — field  mint  p m s 
Prunella  vulgaris  L.  — selfheal  m 
Scutellaria  lateriflora  L.  — mad-dog  skullcap  m 

Lentibulariaceae  — Bladderwort  Family 
Utricularia  vulgaris  L.  — common  bladderwort  p 

Lobeliaceae  — Lobelia  Family 

Lobelia  cardinalis  L.  — cardinal  flower  p 

Lobelia  siphilitica  L.  — great  blue  lobelia  m s 

Lythraceae  — Loosestrife  Family 

Decodon  verticillatus  (L.)  Ell.  — swamp  loosestrife  p 

Lythrum  salicaria  L.  — purple  loosestrife  p m s 

Malvaceae  — Mallow  Family 
Malva  moschata  L.  musk-mallow  p 

Nymphaeaceae  — Water-Lily  Family 
Nymphaea  odorata  Ait.  — fragrant  water-lily  p 

Onagraceae  — Evening- Primrose  Family 
Epilobium  coloratum  Biehler  — purple-stemmed 
willow-herb  m s 

Ludwigia  palustris  (L.)  Ell.  — water-purslane  p 
Oenothera  biennis  L.  — common  evening  primrose  m 
Oenothera  perennis  L.  — sundrops  p m 
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Polygonaceae  — Buckwheat  Family 
Polygonum  amphibium  L.  — water-smartweed  p 
Polygonum  aiifolium  L.  — halberd-leaved  tearthumb 
p m 

Polygonum  aviculaie  L.  — knotweed  m 
Polygonum  coccineum  Muhl.  — swamp  smartweed 
p m s 

Polygonum  hydwpipei  L.  — water-pepper  p m s 
Polygonum  hydropipeioides  Michx.  — mild  water- 
pepper  p m 

Polygonum  lapathifolium  L.  p 
Polygonum  punctatum  Ell.  — water-smartweed  m 
Polygonum  sagittatum  L.  — arrow-leaved  tearthumb 
p m 

Rumex  obtusifolius  L.  — bitter  dock  m 

Pontederiaceae — Pickerelweed  Family 
Pontedeiia  coidata  L.  — pickerelweed  p 

Primulaceae  — Primrose  Family 
Hottonia  inflata  Ell.  — featherfoil  p 
Lysimachia  quadiifolia  L.  — whorled  loosestrife  m 
Lysimachia  tenestris  (L.)  BSP.  — yellow  loosestrife  m 

Ranunculaceae  — Buttercup  Family 
Ranunculus  aciis  L.  — tall  buttercup  m 
Ranunculus  lepens  L.  — creeping  buttercup  m s 
Thalictrum  polygamum  Muhl.  — tall  meadow-rue  m s 

Rosaceae  — Rose  Family 
Rubus  hispidus  L.  — dewberry  m 

Rubiaceae  — Madder  Family 

Galium  palustie  L.  — marsh  bedstraw  m 

Galium  tinctorium  L.  — marsh  bedstraw  m 

Saxifragaceae  — Saxifrage  Family 
Penthorum  sedoides  L.  — ditch-stonecrop  m 

Scrophulariaceae  — Figwort  Family 
Agalinis  paupeicula  (Gray)  Pennell  — small  gerardia 
m s 

Agalinis  tenuifolia  (Vahl.)  Raf.  — slender  gerardia  m s 
Chelone  glabia  L.  — turtlehead  p m s 
Lindeinia  dubia  (L.)  Pennell  — false  pimpernel  p m 
Mimulus  lingens  L.  — monkey-flower  m s 
Veronica  officinalis  L.  — common  speedwell  m 
Veronica  scutellata  L.  — marsh  speedwell  p 

Solanaceae  — Nightshade  Family 

Solanum  dulcamara  L.  — bittersweet  nightshade  s 

Trapaceae  — Water-Chestnut  Family 
Trapa  natans  L.  — water-chestnut  p 

Umbelliferae  — Parsley  Family 
Cicuta  bulbifera  L.  — water  hemlock  p s 
Cicuta  maculata  L.  — spotted  cowbane  p m s 
Hydrocotyle  americana  L.  — water  pennywort  m 


Slum  suave  Walt.  — water-parsnip  p m s 

Urticaceae  — Nettle  Family 

Pilea  pumila  (L.)  Gray  — clearweed  m 

Verbenaceae  — Vervain  Family 
Verbena  hastata  L.  — blue  vervain  m 

Violaceae  — Violet  Family 
Viola  cucullata  Ait.  — marsh  blue  violet  m 
Viola  lanceolata  L.  — lance-leaved  violet  p m s 
Viola  pallens  (Banks)  — brainerd-sweet  white  violet 
m s 

Viola  papilionacea  Pursh  — common  blue  violet  m 

Pteridophytes  (Pteriodophyta) 

Plants  that  are  femlike,  rushbke,  mosslike,  or  quill- 
leaved and  have  no  seeds  or  flowers  but  reproduce  by 
spores. 

Equisetaceae  — Horsetail  Family 
Equisetum  arvense  L.  — field  horsetail  p 
Equisetum  fluviatile  L.  — water  horsetail  p 
Equisetum  sylvaticum  L.  m 

Lycopodiaceae  — Club  Moss  Family 
Lycopodium  complanatum  L.  — trailing  ground-pine 
m s 

Marsileaceae  — Pepperwort  Family 
Marsilea  quadrifolia  L.  — pepperwort  p 

Osmundaceae  — Flowering  Fern  Family 
Osmunda  cinnamomea  L.  — ciimamon-fem  s 
Osmunda  claytoniana  L.  — interrupted  fern  m s 
Osmunda  regalis  L.  — royal  fern  m s 

Polypodiaceae  — Fern  Family 

Onoclea  sensibilis  L.  — sensitive  fern  p m s 

Dryopteris  thelypteris  (L.)  Gray — marsh  shield  fem  m 
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Gardening  with  Species  Jonathan  Shaw 
Roses 


Each  year  as  winter  settles  over  New  En- 
gland the  latest  rose  catalogues  appear  in  my 
mailbox,  featuring  the  newest  and  gaudiest 
hybrid  teas  and  floribundas.  Several  of  these 
grow  in  my  own  garden,  but  over  the  years  I 
have  replaced  them  with  species  roses  and 
shrub  roses.  Species  roses  are  the  wild  roses 
that  grow  naturally  throughout  most  of  the 
northern  hemisphere,  and  shrub  roses  are  for 
the  most  part  primary  hybrids  or  selections 
of  species  roses.  Neither  group  is  commonly 
grown  in  gardens  but  both  should  be,  for  in 
addition  to  bringing  diversity  and  a refresh- 
ing natural  grace  to  a garden,  they  need 
much  less  spraying  and  maintenance  than 
most  cultivated  roses.  Spraying  roses  is  a 
chore  that  I have  gradually  come  to  dislike,  a 
dislike  mixed  of  equal  parts  of  laziness  and  a 
fear  of  casually  used  chemicals.  Summer 
pruning  is  also  not  part  of  my  work  ethic, 
and  with  wild  roses  I can  forget  summer 
pruning. 

What  have  I lost  in  abandoning  hybrid  teas 
and  floribundas?  The  roses  I grow  tend  to  be 
tall,  five  feet  and  up;  most  bloom  only  once; 
the  color  range,  particularly  in  the  reds,  is 
limited;  and  most  have  single  flowers.  What 
have  I gained?  My  species  and  shrub  roses 


Rosa  helenae  var.  flora  plena 
A1  Bussewitz  photo 


associate  well  with  the  other  shrubs  in  my 
garden;  they  are  easy  to  care  for;  and  for 
sheer  flower  power  they  have  few  equals. 

The  rose  family  (Rosaceae),  of  which  the 
rose  genus  is  only  a part,  contains  many 
garden-worthy  plants.  These  include  bush 
and  tree  fruits  — apples,  pears,  and  raspber- 
ries — as  well  as  other  woody  plants,  such  as 
shadbush  [Amelanchiei]  and  flowering 
quinces  [Chaenomeles];  and  herbaceous  pe- 
rennials, such  as  lady's  mantle  [Alchemilla] 
and  meadowsweet  [Filipendula]. 

Depending  on  which  authority  is  recog- 
nized, the  number  of  rose  species  is  between 
150  and  300.  Like  certain  other  genera,  the 
genus  Rosa  poses  a challenge  to  botanists. 
Many  of  the  species  are  not  distinct,  because 
they  hybridize  easily  both  in  the  wild  and  in 
cultivation.  Others  have  been  so  long  asso- 
ciated with  humans  that  their  origins  are  no 
longer  certain.  This  may  explain  why 
taxonomic  problems  abound  and  why  the 
most  recent  monograph  on  roses  [Rosaium 
Monogiaphia  or  A Botanical  History  of 
Roses  by  John  Lindley)  is  163  years  old. 

The  latest  edition  of  Bean's  Trees  and 
Shrubs  (1973-1980),  prepared  with  the  assis- 
tance of  Graham  Thomas,  a horticultural 
authority  on  shrub  roses,  estimates  the 
number  of  valid  species  at  no  more  than  150 
but  lists  only  82  primary  entries.  Alfred 
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Rehder  in  his  Manual  of  Cultivated  Trees 
and  Shrubs  (1940)  lists  38  species. 

Wild  roses  are  found  only  in  the  temperate 
zone  of  the  northern  hemisphere.  None  are 
found  south  of  the  equator.  With  few  excep- 
tions they  bear  single,  five-petaled  flowers, 
and  the  colors  tend  to  be  mauve,  white, 
pink,  or  yellow,  with  just  a few  displaying 
flowers  of  brilliant  red.  There  are  no  blues. 
Some  are  enormous,  so-called  climbing  roses 
that  can  grow  20  feet  in  a year.  Others  are 
low  shrubs,  prostrate  or  up  to  a foot  and  a 
half  high. 

Landscape  Uses 

Species  roses  have  far  more  potential  land- 
scape uses  than  hybrid  tea  roses  or  floribun- 
das.  Some  are  adapted  to  extremely  harsh 
sites  where  few  similar  plants  will  grow. 
They  are  for  the  most  part  medium  to  tall 
shrubs  and  therefore  can  be  placed  in  shrub 
borders  or  wherever  a shrub  will  thrive.  The 
suckering  species  will  fill  gaps  between 
other  shrubs,  and  the  taller  species  will  per- 
mit bulbs  and  smaller  plants  to  thrive  be- 
neath their  branches.  The  so-called  climbing 
species  can  be  trained  into  trees  and  draped 
over  nearby  shrubs  or  tip  pruned  to  form 
shrubs.  Species  roses  are  graceful,  easily 
placed  near  other  shrubs,  and  do  not  require 
a formal  setting.  In  traditional  rose  gardens 
species  roses  can  provide  diversity,  stature, 
and  grace. 

A few  species  roses  prefer  wet  sites;  others 
require  dry,  almost  arid  positions;  and  some 
tolerate  semishade.  This  adaptability  has 
not  been  utilized  extensively  in  gardens.  The 
following  are  some  of  the  landscape  uses  of 
species  roses. 

Groundcovers:  Rosa  wichuraiana  is  often 
used  in  this  fashion,  the  trailing  canes  lying 
flat  upon  the  ground. 


Colonizers:  Rosa  pimpinellifolia,  3 to  5 
feet  high,  will  quickly  spread  to  stabilize 
large  areas  or  fill  in  spaces  between  other 
shrubs.  Rosa  rugosa  will  do  the  same  but 
with  larger  canes  and  more  “rugged”  leaves. 
Rosa  nitida  is  the  lowest  of  the  colonizers,  a 
compact  18  inches. 

Hedges  and  Windbreaks:  Rosa  rugosa  will 
perform  this  function,  as  will  R.  hugonis. 
There  are  others,  but  few  so  tough. 

Canopies  and  Archers:  These  are  roses 
whose  canopies  spread  widely  but  not  dense- 
ly and  can  be  underplanted.  Rosa  moyesii  is 
magnificent  in  this  way,  providing  high 
shade  for  bulbs  and  low  perennials  beneath 
its  own  spectacle  of  brilliant  geranium-red 
flowers  and  scarlet  hips. 

Summer  and  Fall  Foliage:  Throughout  the 
growing  season  the  leaves  of  R.  glauca  Pourr. 
[R.  rubrifolia]  are  a pale  reddish  purple,  a 
flower  arranger's  delight,  and  R.  alba  and 
several  others  have  foliage  of  a lovely  gray- 
green  color.  In  the  fall  the  leaves  of  most 
species  roses  are  inconspicuous,  but 
R.  nitida  exhibits  shades  of  deep  purple-red, 
as  do  several  other  American  roses. 

Flower  Color  and  Size:  For  pure  reds 
R.  moyesii,  for  pure  yellows  R.  primula  or 
R.  hugonis.  The  flowers  of  species  roses  are 
single  and  generally  of  medium  size.  For 
those  who  like  their  flowers  small  and 
abundant,  there  is  no  more  graceful  rose 
thani?.  elegantula  'Persetosa'  [R.  farreri], 
known  as  the  threepenny  bit  rose,  which  is 
covered  in  early  June  with  single  pale  pink 
flowers,  each  no  more  than  a half-inch  in  di- 
ameter. 

Fruit:  Rose  fruits,  commonly  known  as 
hips,  are  among  the  greater  assets  of  the 
species:  one-inch  red  marbles  onR.  rugosa, 
two-inch  orange-scarlet  vases  onR.  moyesii. 
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Rosa  elegantula  'Persetosa' 
Drawings  by  Emily  Osman 


and  half-inch  hlack,  shining  drops  on 
R.  pimpinellifolia. 

Fragrance:  Flower  fragrance  is  not  strong 
in  most  species  roses,  because  in  roses  the 
fragrance  is  emitted  from  the  petals,  and 
species  roses  rarely  have  more  than  five  pet- 
als. Many  species  are  especially  outstanding 
for  leaf  fragrance,  for  example,  R.  eglanteria 
andR.  primula.  To  pick  flowers  and  leaves 
from  these  roses  is  to  perfume  one's  hands 
and  even  the  clippers.  The  scent  is  strong 
but  not  cloying. 

The  genus  Rosa  is  divided  into  four  sub- 
genera: Hulthemia,  Hesperhodos  (roses  of 
the  west),  Platyrhodon  (flat  roses),  and  Rosa 


[Eurosa  or  true  roses).  The  first  of  these  con- 
tains a single  (or  perhaps  two)  species.  Al- 
though the  flower  is  said  to  be  striking,  the 
plant  is  rarely  found  in  botanical  or  private 
gardens  because  it  is  so  lacking  in  vigor  and 
so  difficult  to  grow.  The  second  subgenus, 
Hesperhodos,  includes  several  species  from 
the  western  United  States.  These,  too,  are 
rarely  found  in  cultivation,  primarily  be- 
cause their  characteristics  are  unspectacu- 
lar. The  third  subgenus,  Platyrhodon,  con- 
tains only  one  species,  R.  roxburghii.  It  is  a 
marvelous  tall  shrub,  and  for  convenience  it 
has  been  included  below  with  other  roses  of 
similar  stature. 

All  remaining  species  roses  are  found  in 
the  subgenus  Rosa,  and  because  it  contains 
95  percent  of  the  species  roses,  this  subgenus 
has  been  further  divided  into  1 1 (or  perhaps 
10)  sections.  Species  and  hybrid  roses  from 
eight  of  these  sections  appear  in  my  selected 
list  beginning  on  page  6.  Species  in  the 
other  three  sections  [Chinenses, 

Banksianae,  and Bracteatae]  were  not  in- 
cluded because  they  are  not  hardy  in  the 
Northeast.  The  eight  sections  are: 

Laevigatae,  shiny-leaved  roses:  contains  only 
one  species,  R.  laevigata,  with  large,  solitary 
flowers,  shiny  leaves,  and  a climbing  growth 
habit.  Plants  with  long,  flexuous  stems;  flowers, 
large,  white;  branches  with  scattered,  hooked 
prickles;  sepals  erect,  entire,  persistent;  leaves 
usually  with  3 leaflets,  deciduous,-  stipules  nearly 
free;  styles  free. 

Synstylae,  roses  with  united  styles:  contains 
most  of  the  roses  that  are  called  climbers.  This 
section  is  characterized  by  long  canes  and  white 
flowers  in  clusters.  Plants  usually  climbing  or 
trailing,  with  many-flowered  inflorescences; 
branches  with  hooked  prickles;  outer  sepals  pin- 
nate or  entire,  deciduous;  leaves  with  5-9 
leaflets,  evergreen  or  deciduous;  styles  united 
into  a slender  column. 
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Pimpinellifoliae,  anise-leaved  roses;  a most 
useful  group  with  many  graceful  species  bearing 
yellow  and  white  flowers  on  vigorous  bushes. 
Medium  to  low  shrubs  with  solitary  flowers; 
branches  with  straight  prickles  and  bristles;  sep- 
als entire,  erect,  persistent;  leaves  with  7-9  small 
leaflets,  deciduous;  styles  free. 

Gymnocaipae,  naked  fruited  roses:  similar  to 
the  section  Pimpinellifoliae,  but  in  this  section 
the  apex  of  the  flower  axis  (which  contains  the 
seeds)  as  well  as  the  sepals  drops  when  the  fmit  is 
ripe. 

Cassiorhodon,  cinnamon  roses:  hardy  plants 
bearing  pink  or  red  flowers  and  distributed 
throughout  the  northern  hemisphere.  Upright 
shrubs;  inflorescences  usually  many- flowered; 
branches  with  straight,  infrastipular  or  scattered 
prickles;  sepals  entire,  erect  after  flowering,  per- 
sistent; leaves  with  5-1 1 leaflets,  deciduous; 
styles  free. 

Carolinae,  Carolina  roses:  exclusively  Amer- 
ican roses  that  are  noted  for  their  adaptability  and 
suckering  habit.  Upright,  often  strongly 
stoloniferous  shmbs;  inflorescences  few- 
flowered;  branches  with  straight,  paired  prickles,- 
sepals  entire  or  few-lobed,  spreading  after  flower- 
ing, soon  deciduous;  leaves  with  7-9  leaflets,  de- 
ciduous; styles  free. 

Caninae,  dog  roses:  contains  most  of  the  roses 
of  Europe,  including  many  hybrids,  both  wild  and 
cultivated.  At  one  time  this  section  was  thought 
to  contain  hundreds  of  species.  Plants  with  up- 
right or  arching  stems,-  inflorescences  many- 
flowered;  branches  with  numerous,  stout,  hooked 
prickles,-  outer  sepals  lobed,  reflexed  after  flower- 
ing, deciduous  (rarely  erect  and  persistent);  leaves 
usually  with  5-7  leaflets,  deciduous;  styles  free. 

Gallicanae,  French  roses:  contains  only  one 
species,  R.  gallica,  and  is  recognized  more  as  a 
horticultural  than  a botanical  group,  because  of 
its  numerous  forms  and  cultivars  and  the  long  as- 
sociation of  P.  gallica  with  humanity.  Upright 
shrubs,  with  few-flowered  inflorescences; 
branches  with  hooked  prickles  mixed  with  bris- 
tles; sepals  often  lobed,  reflexed  after  flowering; 
leaves  with  3-5  leaflets,  deciduous;  styles  free. 

The  species  on  the  following  list  have 
been  chosen  to  demonstrate  the  diversity 


and  adaptability  of  species  roses  and  their 
primary  hybrids.  All  but  a few  I have  grown 
in  my  own  garden  or  observed  in  private  or 
public  rose  collections.  Many  of  the  species 
can  be  seen  in  the  Arboretum,  and  others  are 
currently  being  introduced. 


Species  Roses  Recommended  for  the 
Northeast 

R.  blanda  Ait.  Eastern  St  Central  North 
America.  Introduced  into  cultivation  in 
1773.  Section  Cassiorhodon.  Flowers  1V2-2 
inches,  solitary  or  in  clusters.  Blooms  in 
early  June. 

This  is  a native  American  rose  and  for  that 
reason  alone  deserves  to  be  cultivated  more 
often.  It  grows  about  five  feet  high  and  is  al- 
most entirely  without  thorns.  Although  it 
has  been  said  to  have  no  unusual  garden 
merit,  R.  blanda  alba,  the  pure  white  form, 
is  lovely  in  early  June,  and  for  health  and 
vigor  it  is  unsurpassed.  Like  other  native 
plants,  it  is  hardy  on  the  East  Coast  and  dis- 
ease resistant. 

R.  ecae  Aitch.  Aighanistan/Pakistan.  Intro- 
duced in  1880.  Section  Pimpinellifoliae. 
Flowers  y4— 1 inch,  solitary.  Blooms  in  early 
June. 

With  the  exception  of  R.  foetida,  this  has 
the  brightest  yellow  flowers  of  any  species 
rose.  It  is  not  vigorous,  but  one  of  its  hybrids, 
'Golden  Chersonese'  (1967),  has  preserved 
R.  ecae's  color  and  dainty  leaves  while  in- 
creasing its  vigor.  'Golden  Chersonese'  is 
covered  in  late  May  with  single  bright  yel- 
low flowers.  These  bloom  just  above  the  del- 
icate leaves,  giving  the  whole  bush  an  un- 
usually dainty  look. 
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Rosa  ecae 

R.  eglanteria  L.  {R.  rubiginosa).  Eglantine 
rose.  Europe.  Cultivated  prior  to  1551.  Sec- 
tion Caninae.  Flowers  IV2-I  inches,  solitary 
or  in  clusters.  Blooms  in  mid-June. 

This  is  the  sweetbriar  or  eglantine  rose. 
The  flowers  are  pale  pink  and  abundant,  and 
the  shrub  grows  to  six  or  eight  feet  high.  Its 
greatest  asset  is  its  fragrant  leaves,  which  re- 
lease their  fragrance  when  crushed.  It  grows 
wild  in  Great  Britain,  and  references  to  its 
apple  fragrance  are  common  in  English  liter- 
ature. 

Hybrids:  Numerous  hybrids  of  this  rose 
exist.  One  of  the  best,  which  preserves  the 
fragrant  leaves,  is  'Gold  Bush'  (1954),  a wide, 
arching  shrub  with  amber  semidouble  flow- 
ers. Disease-free  leaves  make  'Gold  Bush'  a 
special  asset  in  the  garden. 


R.  foetida  ].  Herrm.  Austrian  briar  rose. 

Asia.  Introduced  before  1590.  Section  Pim- 
pinellifoliae.  Flowers  2-3  inches,  usually 
solitary.  Blooms  in  early  June. 

The  flowers  of  this  rose  are  a deep  yellow. 
Unfortunately,  in  the  eastern  United  States 
the  plant  is  susceptible  to  blackspot,  but 
fungicides,  such  as  benomyl,  may  be  an  ef- 
fective treatment.  In  its  native  Iran  the  dry 
climate  no  doubt  protects  it  from  fungi  at- 
tacks. 

Hybrids:  Because  of  its  brilliant  flowers, 

R.  foetida  has  been  hybridized  frequently, 
and  its  genes  have  entered  indirectly  into 
most  modern  roses.  An  older  hybrid  is  x 
harisonii  ['Harison's  Yellow'  (1830)],  an  out- 
standing rose.  It  is  vigorous,  up  to  six  feet 
high,  and  sometimes  suckers  slightly  so  that 
it  renews  itself  by  finding  fresh  soil.  The 
flowers  are  semidouble  and  a bright  yellow, 
a softer  color  than  that  of  R.  foetida.  Its 
other  parent  is  R.  pimpinellifolia. 

R.  foetida  'Bicolor'  is  an  outstanding  cul- 
tivar  known  as  the  Austrian  copper  briar. 
What  a rose!  The  petals  are  a brilliant  orange 
on  the  inside  and  an  equally  brilliant  yellow 
on  the  outside.  (An  unusual  form  of  this  cul- 
tivar,  with  sectored  petals,  is  shown  on  the 
front  cover.)  When  in  flower  this  rose  is  visi- 
ble at  several  hundred  feet. 

R.  gallica  L.  Red  rose.  Europe/Asia.  Culti- 
vated prior  to  1500.  Section  Gallicanae. 
Flowers  \ V2-IV2  inches,  solitary  or  in  clus- 
ters. Blooms  in  mid-June. 

This  rose  has  been  cultivated  for  so  long 
that  it  is  difficult  to  know  which  is  the 
species  and  which  the  hybrids.  The  only 
member  of  its  section,  it  is  a suckering  shrub 
up  to  four  feet  high  and  has  unusually  large 
(up  to  3*72  inches  long)  leaflets. 

Hybrids:  The  selections  and  hybrids  of 
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Rosa  gallica 

R.  gallica  are  extraordinarily  numerous.  In 
the  mid- 19th  century  one  nurseryman  listed 
400  varieties.  In  my  own  garden  I have 
grown  many  hybrids  of  R.  gallica,  two  of 
which  I have  found  to  be  especially  success- 
ful: 'Tuscany  Superb'  (1848)  and  'Scarlet 
Fire'  (1952).  The  former  is  a vigorous  and 
disease-free  shrub  about  four  to  five  feet  high 
with  large  maroon-crimson  double  flowers, 
set  off  by  a center  of  bright  yellow  stamens. 

It  is  a stunning  plant. 

'Scarlet  Fire'  is  a modern  hybrid  of  R.  gal- 
lica, and  although  it  does  not  resemble  its 
parent  it  is  one  of  the  most  outstanding 
shrub  roses.  The  petals  are  pure  scarlet  and 
the  center  of  each  rose  is  yellow.  The  flowers 
bend  in  great  wands  along  arching  branches 
reaching  8 or  9 feet  in  height  and  spreading 
as  much  as  10  to  12  feet.  The  leaves  are 
somewhat  susceptible  to  blackspot,  but  be- 
cause of  the  plant's  height  and  vigor  the 
upper  leaves  are  not  affected.  (Blackspot 
usually  begins  on  the  lower  leaves  and 
branches  of  most  roses  and  then  ascends.) 
This  ability  to  "outgrow"  fungus  enemies  is 
characteristic  of  several  of  the  strongest 


shrub  roses.  This  is  a marvelous  rose.  In  my 
garden  I have  three  bushes  two  to  three  feet 
apart,  forming  a dense  clump. 

R.  glauca  Pourr.  {R.  lubrifolia].  Europe.  In- 
troduced in  1814.  Section  Cassioihodon. 
Flowers  1-1^2  inches,  in  clusters.  Blooms  in 
early  June. 

This  rose  is  valued  for  its  foliage,  a faintly 
dusky  maroon,  resembling  in  early  summer 
the  color  of  a ripening  plum.  This  unique 
foliage  color  enhances  its  value  in  the  land- 
scape. Reaching  six  or  seven  feet  in  height, 
the  plant  branches  gracefully  and  the  pink 
flowers  with  small  white  centers  unobtru- 
sively complement  the  foliage. 

Hybrids:  Rosa  glauca  has  one  outstanding 
hybrid  (with  the  species  R.  rugosa],  'Car- 
minetta'  (1923),  which  shares  R.  glauca' s 
rosy  foliage.  From  R.  rugosa  it  has  inherited 
great  vigor  and  larger  flowers.  It  is  a less 
delicate  plant  than  R.  glauca  but  unique 
nonetheless  for  its  foliage. 

R.  helenae  Rehd.  a Wils.  Flelen's  rose. 
China.  Introduced  in  1907.  Section 
Synstylae.  Flowers  1-1  Vi  inches,  in  many- 
flowered  corymbs.  Blooms  in  mid-June. 

Named  by  E.  H.  Wilson  for  his  wife,  and 
introduced  by  the  Arnold  Arboretum,  this 
handsome  rose  is  difficult  to  obtain.  Like 
those  of  other  roses  in  section  Synstylae,  the 
flowers  are  white  and  rather  small  but  com- 
pensate for  their  size  by  their  abundance. 
The  hips,  which  are  an  attractive  red,  are 
conspicuous  in  the  fall.  Like  many  shrub 
roses,  this  one  is  sometimes  classified  as  a 
climber.  Since  no  rose  is  a true  climber 
(roses  have  no  tendrils  and  do  not  twine),  all 
this  means  is  that  R.  helenae  makes  long 
annual  growths  and  will  grow  beyond  six  or 
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eight  feet  high  if  not  pruned  at  the  tip.  A par- 
ticularly lovely  variety  of  this  rose,  flora 
plena,  grows  in  the  rose  collection  of  the  Ar- 
nold Arboretum. 

R.  hugonis  Hemsl.  Father  Hugo's  rose. 

China.  Introduced  in  1899.  Section  Pim- 
pinellifoliae.  Flowers  IV2  inches,  solitary. 
Blooms  in  late  May. 

This  rose  ought  to  be  in  every  garden.  It 
forms  a graceful  arching  shrub  six  to  eight 
feet  high.  The  growth  is  dense  and  the 
foliage  is  delicate.  The  medium-yellow 
flowers  appear  in  late  May  in  the  Northeast 
and  in  most  years  precede  all  other  roses  that 
I know.  It  is  no  wonder  that  this  rose  is  ob- 
tainable from  just  about  every  nursery  and  is 

Rosa  wilmottiae 


probably  the  most  popular  species  rose 
grown  in  the  United  States. 

R.  laevigata  Michx.  China.  Cherokee  rose. 
Introduced  before  1780.  Section  Laevigatae. 
Flowers  IVi-S  inches,  solitary.  Blooms  in 
late  May. 

Although  native  to  southern  China,  R. 
laevigata  has  become  naturalized  in  the 
southern  United  States  and  has  an  American 
name,  the  Cherokee  rose.  The  flowers  are 
large,  white,  and  fragrant.  This  very  beauti- 
ful rose  is  not  fully  hardy  north  of  the 
Carolinas. 

Hybrids:  For  those  who  would  like  to  cap- 
ture the  beauty  of  this  rose  in  a hardier  form, 
'Silver  Moon'  ( 19 10),  a probable  hybrid, 
would  be  the  choice.  The  flowers  are  similar 
but  larger,  and  the  fragrance  is  very  strong. 
The  leaves  are  a dark,  glossy  green.  The 
canes  are  long  and  thick,  and  'Silver  Moon' 
is  best  grown  as  a climber.  Because  of  its  ori- 
gin, it  is  hardy  in  New  England  only  along 
the  coast. 

R.  moyesii  Hemsl.  Wils.  China.  Intro- 
duced in  1894.  Section  Cassiorhodon.  Flow- 
ers IV2-I  inches,  solitary  or  in  pairs.  Blooms 
in  early  June. 

This  is  my  personal  favorite  among  wild 
roses,  a huge  shrub  reaching  15  feet  high 
after  many  years  of  growth.  Its  flowers  are 
brilliant  red,  verging  on  geranium-scarlet  in 
the  selection  'Geranium'  (1938).  In  the  fall 
the  arching  branches  are  covered  with  un- 
usual bottle-  or  vase-shaped  hips  that  are 
bright  red.  Because  this  shrub  forms  a high 
canopy,  bulbs  and  other  shrubs  can  be 
planted  underneath,  making  this  rose  ideal 
for  the  shrub  border. 

Hybrids:  There  are  relatively  few  hybrids 
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oiR.  moyesii.  Most  of  these  have  been 
created  in  England,  but  one  of  the  best  is 
'Eddie's  Crimson'  (1956),  hybridized  by  a 
West  Coast  nurseryman.  It  shares  all  of  its 
parent's  fine  characteristics  and,  if  anything, 
is  slightly  more  vigorous.  It  has  numerous 
hips  that  are  somewhat  less  vase-shaped 
than  those  oiR.  moyesii  itself. 

R.  multiflora  Thunb.  Japan.  Introduced  be- 
fore 1868.  Section  Synstylae.  Flowers  1 inch 
or  less,  in  many-flowered  panicles.  Blooms 
in  mid-June. 

This  is  a beautiful  Japanese  shrub  with 
tiny  white  flowers  in  large  clusters.  By  fall 
the  flowers  have  been  replaced  by  equally 
small  red  hips,  which  are  excellent  in  ar- 
rangements. This  plant  has  been  touted  as  a 
turnpike  barrier.  It  spreads  very  easily,  as 
birds  carry  its  small  seeds  a considerable  dis- 
tance. It  has  been  much  used  in  hybridizing, 
particularly  in  the  polyanthas  and  the 
floribundas.  Because  of  its  phenomenal  vigor 


and  adaptability,  this  species  is  an  under- 
stock for  most  roses  in  this  country.  Mul- 
tifloras may  reach  a height  and  width  of  10 
feet,  and  many  have  in  my  garden.  Approxi- 
mately one-quarter  of  all  the  multifloras 
that  have  seeded  themselves  in  my  garden 
are  thornless,  a nice  Mendelian  ratio.  The 
thorny  remainder  are  larger  and  may  have 
trunks  one  foot  thick  at  the  base.  When  re- 
moving one  of  these  roses,  I found  it  neces- 
sary to  use  a chain  saw!  The  thornless  forms 
are  best.  They  are  adaptable  to  all  soils  and 
situations  and  have  attractive  hips.  The  hips 
are  the  most  beautiful  feature  of  this  plant. 
Many  hybrids  of  this  rose  have  been  created, 
but  few  duplicate  its  extraordinary  vigor. 

R.  nitida  Willd.  Eastern  North  America.  In- 
troduced in  1807.  Section  Carolinae.  Flow- 
ers 1 Vi  inches,  usually  solitary.  Blooms  in 
early  June. 

This  is  a dwarf  rose  with  attractive  au- 
tumn foliage  color.  Growing  to  approxi- 


Hips  of  (left  to  right)  Rosa  moyesii,  R.  roxburghii,  andR.  pimpinellifolia  (R  spinosissima) 
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mately  two  feet  high  in  the  best  forms,  this 
shrub  extends  rapidly  underground,  forming 
a low  thicket  that  is  covered  with  deep  pink 
flowers  early  in  the  rose  season.  It  is  an  out- 
standing native  rose  suitable  for  both  dry 
and  damp  sites  along  driveways  and  highway 
islands  and  near  houses.  It  is  my  belief  that 
this  rose  will  eventually  become  very  com- 
I mon  in  the  cultivated  landscape.  At  present 
it  is  rarely  seen  but  deserves  to  be  sought  out 
for  its  special  qualities. 

R.  palusths  Marsh.  Eastern  North  America. 
Introduced  in  1 726.  Section  Carolinae. 
Flowers  1 Vi  inches,  in  corymbs  or  solitary. 
Blooms  in  mid-July. 

This  rose  is  unique  in  that  it  grows  in  wet 
places,  even  in  sunlit  swamps.  It  also  will 
grow  in  ordinary  garden  soil.  The  flowers  are 
light  pink  and  the  leaves  are  light  green  and 
shiny.  It  grows  up  to  six  feet  high  in  thickets 
and  increases  by  suckers.  Like  many  other 
native  plants,  palusths  is  shamefully  ne- 
glected by  gardeners.  Related  species  some- 
times grown  are  R.  Carolina  andR.  vir- 
giniana.  Like  most  roses,  R.  palustris  needs 
full  sun. 

R.  pimpinellifolia  L.  (R.  spinosissima). 
Scotch  rose.  Europe/ Asia.  Cultivated  prior  to 
1600.  Section  Pimpinellifoliae.  Flowers  IV2 
inches,  solitary.  Blooms  in  late  May  or  early 
June. 

A vigorously  suckering  type  of  which 
there  were  at  one  time  many  dozens  of  selec- 
tions, the  Scotch  rose  can  be  found  in  shades 
of  pale  pink,  white,  and  pale  yellow,  al- 
though the  latter  may  be  the  result  of  hy- 
bridization. This  rose  is  usually  three  to  five 
feet  high  and  is  thoroughly  hardy  and  adapt- 
able. Because  it  suckers  so  easily,  it  must  be 
planted  where  it  will  not  overwhelm  smaller 


plants.  It  grows  best  in  full  sun  and  is  excel- 
lent in  dry  sites.  A superbly  adaptable  rose,  it 
should  be  planted  wherever  its  special 
characteristics  make  it  useful.  All  its  vari- 
eties are  outstanding;  the  one  known  as  al- 
taica,  with  cream  yellow  flowers,  is  espe- 
cially handsome  and  grows  up  to  six  feet 
high. 

Hybrids:  R.  pimpinellifolia  has  produced 
many  outstanding  offspring.  Most  bloom 
once  only.  One  of  the  best  is  'Golden  Wings' 
(1956).  This  rose  resembles  a floribunda  but 
has  much  greater  vigor.  Its  medium-yellow 
flowers  are  large  and  single,  covering  the 
bush  all  summer  long.  It  is  somewhat  sus- 
ceptible to  disease,  and  in  my  damp  Cape 
Cod  garden  I find  it  necessary  to  spray  it 
with  a fungicide  twice  during  the  summer. 
Another  very  satisfactory  hybrid  is  'Stanwell 
Perpetual'  (1838).  All  summer  this  produces 
medium-sized  double  pink  blossoms  on  a 
four-  to  five-foot  disease-resistant  bush. 

R.  primula  Boulenger.  Central  Asia.  Intro- 
duced in  1910.  Section  Pimpinellifoliae. 
Flowers  1-1 V2  inches,  solitary.  Blooms  in 
late  May. 

This  is  a lovely  yellow  rose,  and  it  is  the 
most  fragrant-leaved  of  all  roses.  The  scent 
permeates  the  air,  particularly  after  rain. 

The  leaves  are  small  and  delicate  and  disease 
resistant,  making  this  a choice  plant. 

R.  roxburghii  Tratt.  Chestnut  rose.  Japan/ 
China.  Introduced  in  1880.  Subgenus  Riaty- 
rhodon.  Flowers  two  inches,  usually  soli- 
tary. Blooms  in  early  June. 

This  Chinese  rose  is  a special  favorite  of 
mine.  Named  the  chestnut  rose  because  its 
hips  are  covered  with  chestnutlike  prickles, 
it  forms  a stout,  round  bush  8 feet  high  and 
10  feet  wide.  One  specimen  in  the  collection 
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Rosa  roxburghii 

of  the  Arnold  Arboretum  has  a trunk  10 
inches  in  diameter:  this  is  the  vahety  hirtula. 
An  attractive  feature  oiR.  roxburghii  is  the 
peeling  bark.  The  leaflets  are  large  for  a rose 
and  their  very  regular  pinnate  arrangement 
is  particularly  conspicuous.  The  flowers  of 
R.  roxburghii  are  single  and  pink.  This  rose 
commands  respect  if  only  for  its  impressive 
armor. 

Hybrids:  Of  the  few  hybrids  of  R.  roxburgh- 
ii, the  most  well-formed  and  most  beauti- 
ful is  'Cory ana'  (1926).  It  produces  large 
single  pink  flowers  in  great  profusion,  set 
against  attractive  foliage.  In  one  garden  1 vis- 
ited, a jacket  had  been  draped  to  dry  on 
the  strong  branches  of  'Cory ana'. 

R.  rugosa  Thunb.  Russia/Japany China.  Intro- 
duced in  1845.  Section  Cassiorhodon.  Flow- 
ers 2^2-3  inches,  solitary  or  in  few-flowered 
clusters.  Blooms  between  early  June  and 
mid-June. 

Naturalized  all  along  the  east  coast  of  the 
United  States  on  dunes  to  within  a few  feet 
of  the  high  tide  mark,  this  is  a shrub  rose 
without  peer.  It  is  extraordinarily  hardy  and 


adapts  to  every  soil,  from  clay  to  sand.  The 
wild  forms  bear  single  flowers  of  white, 
pink,  or  purple-red,  while  the  hybrids 
broaden  the  color  range  and  flower  form 
without  losing  the  vigor  and  adaptability  of 
the  parent.  The  canes  are  thick  and  covered 
with  spiny  thorns.  Like  those  of  many  roses 
that  sucker,  the  canes  are  almost  consistent 
in  diameter  throughout  their  length.  Rosa 
rugosa  is  unaffected  by  salt  spray,  and  if  the 
locations  where  it  grows  along  the  coast  are 
an  indication  it  can  take  some  flooding  from 
saltwater  as  well. 

Hybrids:  All  the  hybrids  are  good  and  be- 
cause of  R.  rugosa's  vigor  are  almost  always 
recognizable.  Most  do  not  sucker  with  the 
freedom  of  their  parent,  and  because  they  are 
heavyset  seem  more  like  stevedores  than 
like  the  ballerinas  among  roses  such  as  'Gol- 
den Chersonese'.  The  hybrids  are  numerous, 
and  it  is  difficult  to  suggest  selections.  Two 
hybrids  I have  grown  are  particularly  out- 
standing: 'Blanc  Double  De  Coubert'  (1892) 
and  'Jens  Munk'  (1974).  The  former  is  a fra- 
grant double  white  from  the  turn  of  the  cen- 
tury which  blooms  repeatedly  throughout 
the  summer.  The  latter  is  a recent  hybrid 
with  excellent  pink  blooms  on  a dense,  dis- 
ease-resistant shrub. 

R.  sericea  {.  pteracantha  Branch.  [R.  omei- 
ensis).  China.  Introduced  in  1890.  Section 
Pimpinellifoliae.  Flowers  1 Vi  inches,  soli- 
tary. Blooms  in  late  May. 

Here  is  a wild  rose  whose  most  attractive 
feature  is  its  thorns.  A brilliant  translucent 
red  during  the  first  year,  they  are  poised 
along  the  branches  like  miniature  delta- 
winged airplanes.  The  sight  of  this  rose,  with 
the  sun  shining  through  its  thorns,  is  spec- 
tacular. During  the  second  year  the  prickles 
darken  to  gray.  The  four  petals,  instead  of 
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Thorns  oiRosa  seiicea  i.pteiacantha  (R.  omei- 
ensis ) 

the  usual  five,  are  a unique  feature  of  this 
rose. 

Hybrids:  A hybrid  that  may  be  superior  to 
its  parent  is  'Red  Wing'  (date  of  introduc- 
tion unknown).  This  has  been  selected  for  its 
extraordinary  thorns,  a luminous  red,  and  its 
vigor  and  resistance  to  disease. 

R.  wichuraiana  Crep.  Japan.  Introdueedin 
1891.  Section  Synstylae.  Flowers  IV2  inches, 
in  panicles.  Blooms  in  mid-July. 

Rosa  wichuraiana  is  the  best  of  the  pros- 
trate roses.  It  is  vigorous  and  adaptable  and 
sends  out  long  canes,  which  sprawl  a few 
inches  above  the  ground.  Like  those  of  other 
roses  in  the  Synstylae  section,  its  flowers  are 
white  with  a lovely  boss  of  yellow  stamens 
in  the  center.  Wichuraiana  is  widely  avail- 
able from  nurseries  and  is  often  extolled  as  a 
groundcover.  It  should  be  realized,  however, 
that  it  does  not  make  a thick  carpet  of  leaves 
and  should  be  planted  on  a mulched  site  so 
that  weeds  do  not  come  up  between  the 
canes.  This  shrub  is  also  disease  resistant. 

Hybrids:  Numerous  hybrids  of  R.  wichu- 


raiana have  been  created.  These  are 
ramblers,  thick  sprawling  bushes  three  to 
five  feet  high  that  are  even  more  vigorous 
than  R.  wichuraiana.  The  best  known  is 
'Dorothy  Perkins'  (1901),  which  is  now 
found  growing  in  the  harshest  and  most  un- 
likely locations  because  it  roots  from  the 
tips  of  the  canes  and  is  therefore  easily 
transplanted.  It  blooms  once  in  early  sum- 
mer with  small  pink  double  flowers.  Al- 
though it  is  often  afflicted  by  mildew,  its 
vigor  is  not  significantly  diminished  by  the 
disease.  Some  years  ago  'Dorothy  Perkins' 
sported  a more  compact  shrub,  'The  Fairy' 
(1932).  This  is  a wonderful  plant  that  needs 
no  attention  at  all  and  has  pale  pink  flowers 
similar  to  'Dorothy  Perkins'. 

R.  willmottiae  Hemsl.  China.  Introduced  in 
1904.  Section  Gymnocarpae.  Flowers  one 
inch,  solitary.  Blooms  in  early  June. 

For  balance  of  flower  and  leaf,  there  are 
few  roses  that  equal  this  unaccountably  ne- 
glected Chinese  rose.  Though  long  admired 
in  England,  it  is  rarely  seen  in  the  United 
States.  The  pale  pink  flowers  have  cream- 
colored  stamens,  and  the  foliage  has  a 
fernlike  texture.  The  shrub  grows  to  eight 
feet  and  is  exceedingly  graceful.  I know  of  no 
source  of  this  shrub  in  the  United  States  at 
present.  Discovered  in  western  China  near 
the  Tibet  border  by  E.  H.  Wilson,  this  rose 
merits  widespread  cultivation. 

Diseases,  Insects,  and  Other  Disagreeable 
Matters 

Conventional  roses  — hybrid  teas  and 
fioribundas  — are  by  necessity  pampered 
plants.  Often  ravaged  by  disease,  especially 
blackspot,  most  require  spraying  every  10 
days  to  3 weeks.  Cynthia  Westcott,  Ph.D.,  a 
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longtime  admirer  of  roses  who  made  her  liv- 
ing as  a counselor  to  suburban  rose  en- 
thusiasts near  New  York  City,  wrote  that 
"possible  enemies  of  the  rose  are  legion. 
There  are  500  insect  pests  and  perhaps  half 
as  many  bacteria,  fungi,  and  various  virus- 
caused  diseases.  Rodents  are  often  a menace 
and  pets  occasionally."  In  her  book.  Anyone 
Can  Grow  Roses  (1965),  65  pages  out  of  a 
total  of  199  were  devoted  to  rose  diseases 
and  pests. 

Conventional  roses  usually  are  not  long- 
lived  plants.  Failure  to  spray  these  roses  for  a 
few  months  or  failure  to  prune  for  a year 
produces  scraggy  and  charmless  plants.  If 
they  are  without  care  for  a longer  period, 
they  deteriorate  to  leafless  stems,  defoliated 
by  blackspot.  For  the  most  part  the  species 
roses  listed  above  are  not  severely  affected 
by  insects  or  diseases.  Some  are  susceptible 
on  occasion  to  blackspot  or  mildew  but  be- 
cause of  their  vigor  will  outgrow  or  resist  an 
attack.  On  the  rare  occasions  when 
blackspot  appears,  I spray  once  or  twice  a 
summer  with  Benlate,  a systemic  fungicide. 
This  is  necessary  for  only  a few  specimens 
and  even  then  is  not  necessary  every  sum- 
mer. As  for  pets,  the  abundant  thorns  of 
most  species  discourage  most  of  them. 


Planting  and  Pruning 

With  few  exceptions  all  roses  require  full 
or  almost  full  sun.  In  choice  of  site,  this  is 
the  first  requirement.  Ample  room  for  roots 
is  necessary  for  strong-growing  shrub  roses. 
Although  a suckering  species  such  as  R. 
nitida  would  do  well  between  the  sidewalk 
and  the  street,  the  larger  species  would  find 
the  location  too  cramped.  With  regard  to 
soil,  the  species  roses  and  their  hybrids  are 


far  more  adaptable  than  most  hybrid  teas 
and  floribundas,  but  if  the  soil  is  poor  some 
manure  placed  below  the  roots  and  separated 
from  them  by  a layer  of  soil  is  useful.  A large 
hole  obviously  is  better  than  a small  one. 

Throughout  the  world  most  commercial 
roses  are  grafted.  In  this  country  the  under- 
stock isR.  multiflora.  Grafting  is  a commer- 
cial necessity,  since  it  produces  large  plants 
in  a short  time  and  because  it  encourages 
growth  in  the  many  weak  commercial  roses 
that  would  die  if  they  were  dependent  on 
their  own  roots.  Although  species  roses  ob- 
tained from  nurseries  are  the  result  of  grafts, 
they  are  capable  of  growing  on  their  own 
roots.  It  is  my  practice  when  planting 
species  roses  and  their  hybrids  to  set  the 
graft-point  four  inches  below  ground  to  en- 
courage the  rose  to  grow  its  own  roots.  This 
method  leads  in  the  long  run  to  increased 
vigor,  and  if  the  plant  should  be  damaged  in 
the  future  it  will  send  out  new  shoots  from 
below  ground.  These  new  shoots  will  be  part 
of  the  graft  and  not  the  understock. 

In  the  field  of  horticulture  nothing  is  more 
controversial  than  the  pruning  of  roses. 
Pruning  species  roses  is  not  difficult,  how- 
ever, if  one  point  is  kept  in  mind:  these  are 
hardy  shrubs  and  should  be  treated  accord- 
ingly. This  means  that  after  a number  of 
years  the  very  oldest  stems  should  be  cut  to 
the  ground  in  early  spring  in  the  same  way 
that  one  might  renew  a lilac  or  a mock 
orange.  No  further  pruning  is  necessary  ex- 
cept to  cut  off  dead  branches.  Since  species 
roses  require  many  years  to  develop  their 
flowering  capacity,  yearly  pruning  can  be  se- 
verely damaging. 

There  are  a few  species  roses  that  are 
climbers  but  can  be  grown  as  shrubs  if  de- 
sired. If  the  canes  of  these  become  too  long, 
they  can  be  pruned  by  cutting  off  the  tips. 
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Author's  Note:  Other  interesting  hardy 
species  roses,  in  the  collection  at  the  Arnold 
Arboretum,  are; 


R.  acicularis 

R.  koreana 

R.  afzeliana 

R.  longicuspis 

R.  agrestis 

R.  luciae 

R.  amblyotis 

R.  malyi 

R.  amurensis 

R.  micrantha 

R.  arkansana 

R.  nitidula 

R.  arvensis 

R.  nutkana 

R.  beggeriana 

R.  omissa 

R.  belgrandensis 

R.  oxyodon 

R.  bell  a 

R.  pendulina 

R.  brunonii 

R.  pisocarpa 

R.  calocarpa 

R.  pomifera 

R.  canina 

R.  prattii 

R.  Carolina 

R.  pruhoniciana 

R.  centi folia 

R.  pteragonis 

R.  cinnamomea 

R.  roopae 

R.  cUnophylla 

R.  rubiginosa 

R.  cor  a folia 

R.  scharnkeana 

R.  corymbifera 

R.  schwinkeana 

R.  davurica 

R.  sertata 

R.  ditrichopoda 

R.  setigera 

R.  dumalis 

R.  setipoda 

R.  elasmacantha 

R.  sino-wilsonii 

R.  fedtschenkoana 

R.  spaldingii 

R.  giraldii 

R.  spinulifolia 

R.  hibernica 

R.  tomentosa 

R.  highdownensis 

R.  tuschetica 

R.  horrida 

R.  waitziana 

R.  huntii 

R.  webbiana 

R.  inodora 

R.  wintoniensis 

R.  jundzillii 

R.  woodsii 

R.  kochiana 

R.  zalana 

Nursery  Sources  for  Species  and  Shrub 
Roses 

High  Country  Rosarium,  1717  Downing,  Denver,  CO 
80218. 

Joseph  J.  Kern  Rose  Nursery,  Box  33,  Mentor,  OH 
44060, 

Lowe's  Own  Root  Nursery,  6 Sheffield  Road,  Nashua, 
NH  03062. 

Mike's  Roses,  6807  Smithway  Drive,  Alexandria,  VA 
22307. 

Pickering  Nurseries,  670  Kingston  Road,  Pickering, 
Ontario  LI  V 1 A6  Canada. 

Roses  of  Yesterday  and  Today,  802  Brown's  Valley 
Road,  Watsonville,  CA  95076. 


Wyant  Roses,  Route  84,  Johnny  Cake  Ridge,  Mentor, 
OH  44060. 

Not  all  roses  listed  in  this  article  are  available  from 
the  above  sources.  For  further  sources  consult  the  cur- 
rent edition  of  Combined  Rose  List  (roses  in  commerce 
and  cultivation,  rose  registrations  since  Modern  Roses 
8,  and  hard-to-find  roses  and  where  to  find  them),  com- 
piled and  available  from  Beverly  R.  Dobson,  215  Harri- 
man  Road,  Irvington,  NY  10533. 

An  English  source,  for  which  an  importation  permit 
is  required  (write  Permit  Unit,  USDA,  PPQ,  Federal 
Building,  Room  638,  Hyattsville,  MD  20782),  is:  Peter 
Beales  Roses,  Intwood  Nurseries,  Swardeston,  Norwich 
NR148EA  England. 


For  Further  Reading 

The  following  are  the  recent  major  pubhcations  on 

species  and  shrub  roses: 

Bean,  W.  f.  1973-80.  8th  ed.  Trees  and  Shrubs  Hardy  in 
the  British  Isles.  London:  Murray.  The  fourth 
volume  contains  an  updated  listing  of  species 
roses  as  well  as  a section  by  Graham  Thomas  on 
the  major  hybrids. 

Edwards,  G.  1975.  Wild  and  Old  Garden  Roses.  New 

York:  Hafner.  Like  most  of  the  other  publications 
in  this  list,  this  is  British  in  origin,  and  therefore 
much  of  the  information  needs  to  be  adjusted  to 
American  climatic  conditions. 

Gault,  S.  M.,  and  P.  M.  Synge.  1971.  The  Dictionary  of 
Roses  in  Color.  New  York:  Grosser  and  Dunlap. 
Outstanding  color  photographs  of  many  species 
and  shrub  roses  as  well  as  hybrid  teas  and 
floribundas. 

Gibson,  M.  1973.  Shrub  Roses  for  Every  Garden.  Lon- 
don: Collins.  A most  comprehensive  and  read- 
able account  of  shrub  roses. 

Kordes,  W.  1964.  Roses.  London:  Studio  Vista.  First 
published  in  Germany,  this  is  a first-person  ac- 
count by  the  major  breeder  of  shrub  roses  in  the 
20th  century. 

Krussman,  Gerd.  1981.  The  Complete  Book  of  Roses. 

Portland,  Oregon:  Timber  Press.  Inadequate  edit- 
ing and  layout  mar  a remarkable  book,  which  has 
an  excellent  section  on  species  roses.  The  origi- 
nal German  title,  Rosen,  Rosen,  Rosen,  better 
captures  the  spirit  of  the  book. 

Shepherd,  R.  1978.  Reprint.  History  of  the  Rose.  New 
York:  Coleman.  This  is  the  major  American  ref- 
erence for  those  who  wish  to  grow  species  roses 
and  their  hybrids.  First  published  in  1954,  it  is 
not  a history  of  the  rose  but  rather  a horticultural 
and  botanical  survey  of  the  entire  genus. 
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Thomas,  G.  S.  1956.  The  Old  Shrub  Roses.  London: 
Phoenix  House. 

. 1962.  Shrub  Roses  of  Today.  London:  Phoenix 

House. 

. 1965.  Climbing  Roses  Old  and  New.  London: 

Phoenix  House.  Thomas  is  an  authority  on  shrub 
roses  and  for  accuracy  and  a graceful  style  has  no 
equal.  The  three  works  above  have  been  repub- 
lished several  times  and  contain  the  most  com- 
prehensive horticultural  descriptions  of  species 
roses  ever  published. 


Jonathan  Shaw,  the  former  director  of  the  New  En- 
gland Wildflower  Society,  is  now  director  of  Bok  Tower 
Gardens,  in  Lake  Wales,  Florida. 


Castanea  moUissima:  Edward  Goodell 

A Chinese  Chestnut  for 
the  Northeast 


Will  the  chestnut's  future  equal  its  past? 
Since  before  recorded  history,  species  in  the 
chestnut  genus  Castanea  have  been  prime 
sources  of  food  and  wood  in  vast  areas  of 
Asia,  Europe,  and  North  America.  During 
the  20th  century,  however,  the  chestnut's 
contribution  has  been  reduced  drastically  by 
disease  and  pestilence.  In  response  to  these 
setbacks,  chestnut  research  has  increased 
worldwide  (Jaynes  1975).  These  efforts, 
combined  with  the  great  genetic  variability 
within  the  chestnut  genus,  seem  destined  to 
reassert  the  chestnut's  preeminence  as  a 
forest  and  orchard  tree.  Though  commercial 
plantings  are  still  a questionable  enterprise 
in  many  areas,  home  production  of 
chestnuts  can  be  highly  recommended  for 
suitable  sites  (zones  5 and  6)  in  the  north- 
eastern United  States. 

The  chestnut  genus,  which  has  12  (Camus 
1929)  or  13  (Jaynes  1975)  species,  is  in  the 
same  family  (Fagaceae)  as  oaks  and  beeches. 
The  genus  originally  evolved  in  the  Orient, 
spreading  west  to  Europe  and  east  to  North 
America  via  the  Alaskan  land  bridge.  The 
chestnut  blight  fungus  [Endothia  parasitica ) 
comes  from  Asia,  and  Castanea  species  of 
that  region  have  evolved  various  degrees  of 
resistance,  whereas  European  and  American 
species  are  highly  susceptible. 

Four  species  of  Castanea  have  been  com- 


mercially successful;  C.  moUissima  Blume, 
the  Chinese  chestnut;  C.  crenata,  the 
Japanese  chestnut;  C.  sativa,  the  European 
chestnut;  andC.  dentata,  the  American 
chestnut.  The  Chinese  chestnut  is  culti- 
vated in  its  native  China  and  Korea.  Cen- 
turies of  seed  selection  have  improved  its  re- 
sistance to  chestnut  blight  and  its  produc- 
tion of  nuts,  but  its  wood  remains  very 
lightweight  and  weak  and  therefore  has  no 
commercial  value.  Of  the  north  temperate 
species,  it  is  the  most  resistant  to  blight. 

The  Japanese  chestnut,  which  is  also  na- 
tive to  southern  Korea,  has  been  cultivated 
in  Japan  for  at  least  3000  years  and  perhaps 
as  many  as  7000.  The  planting  of  chestnuts 
in  both  Japan  and  Korea  has  increased  in  re- 
cent decades,  yet  total  production  has  re- 
mained about  the  same  because  of  increas- 
ing damage  from  a devastating  new  pest 
called  the  gall  wasp.  In  addition  to  yielding 
great  quantities  of  nuts  (27,000  metric  tons 
annually),  the  Japanese  chestnut  produces 
strong,  durable  wood  that  is  used  in  fine 
woodwork,  ships,  and  railroad  ties. 

For  centuries  the  European  chestnut  has 
been  a staple  food  and  export  commodity  in 
the  rural,  hilly  areas  of  southern  Europe. 
Production  has  been  reduced  85  percent 
since  the  turn  of  the  century,  both  because 
of  a decline  of  agrarianism  in  the  region  and 
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the  combined  effect  of  a root-rot  disease  and 
the  chestnut  blight.  Even  so,  over  180,000 
metric  tons  of  European  chestnuts  are  pro- 
duced annually  in  France  and  Italy  alone. 
More  than  4500  metric  tons  are  currently 
exported  to  the  United  States  yearly.  The 
nuts  of  the  European  chestnut  are  similar  to 
those  of  the  Japanese  chestnut.  Both  are  rela- 
tively starchy,  and  their  sugars  are  less  solu- 
ble than  those  of  the  other  chestnut  species. 

In  this  country  the  American  chestnut 
was  the  most  important  deciduous  forest 
tree  at  the  turn  of  the  century.  It  was  valued 


highly  for  its  versatile  decay-resistant  wood, 
and  its  nut  crops  provided  food  for  humans 
and  substantial  forage  for  livestock  and 
wildlife.  Then  came  the  chestnut  blight  in 
1904.  In  that  year  chestnut  trees  in  New 
York  City  were  found  dying  of  an  unknown 
cause.  Investigations  revealed  a fungal, 
bark-canker  disease  that  impeded  the  flow  of 
sap.  Large  trees  often  died  within  two  years 
of  the  first  infection.  The  chestnut  blight,  as 
the  disease  was  called,  spread  outward  from 
New  York  City  at  the  rate  of  20  miles  per 
year.  Eventually,  it  completely  decimated 


Castanea  mollissima  nut  emerging  from  bur 
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the  American  chestnut  as  a commercial 
forest  tree.  This  pestilence,  which  was  prob- 
ably introduced  from  the  Orient  on  nursery 
stock  around  1890,  is  one  of  the  most  devas- 
tating epidemics  of  a plant  disease  caused  by 
a pathogen  from  a foreign  country. 

Because  the  blight  fungus  does  not  live 
below  the  ground  level,  stumps  of  diseased 
trees  continue  sending  up  healthy  sprouts 
that  eventually  become  infected  and  die,  but 
in  succession  these  sprouts  keep  the  tree's 
root  system  alive  for  many  years.  As  a result, 
chestnut  saplings  are  a common  sight  in  na- 
tive forests.  A few  mature  trees  remain,  es- 
pecially beyond  the  northwestern  extent  of 
the  American  chestnut's  range,  where  the 
infectious  fungus  spores  are  not  so  preva- 
lent. For  instance,  over  6000  mature  trees 
have  been  found  in  northern  Michigan 
(Buisch  1978). 

Oriental  Castanea  species  have  sufficient 
resistance  to  survive  the  disease.  Although 
infected,  the  trees  seldom  die,  even  though 
entire  limbs  may  die.  For  this  reason 
Japanese  and  Chinese  chestnuts  have  been 
imported  to  replace  the  American  species, 
and  breeders  are  now  attempting  to  combine 
the  blight  resistance  of  the  oriental  species 
with  the  timber  form  of  the  American.  Some 
I hybrid  seedlings  among  the  thousands 
planted  show  promise.  Richard  Jaynes 
I (1979),  geneticist  with  the  Connecticut  Ag- 
' ricultural  Experiment  Station,  summarized 
the  prospects:  "With  time  and  substantial 
effort  it  should  still  be  possible  to  develop 
clonal  selections  and  even  relatively  true 
! breeding  lines  of  blight-resistant  timber 
j chestnuts  for  the  eastern  United  States." 

In  Italy  and  France  control  of  the  blight 
has  been  achieved  with  a virus  that  infects 
the  blight  fungus  and  renders  it  incapable  of 
continued  attack.  Control  with  this  method 


is  complicated,  however,  because  the  differ- 
ent strains  of  fungus  existing  in  different 
geographic  areas  are  often  incapable  of 
transmitting  the  virus  to  one  another. 
Natural  spread  and  long-term  control  have 
not  been  observed  in  the  United  States. 
Again,  with  further  research  the  viral 
method  could  provide  practical  control  in 
the  future  (Elliston  and  Jaynes  1977). 


Description 

The  Chinese  chestnut  is  a coarse-textured, 
medium-sized  tree  with  a round  top.  The 
spreading  main  branches  usually  diverge  in 
an  irregular  pattern  near  the  ground.  The 
growth  rate  of  this  species  is  considered 
moderate,  but  both  rate  and  form  vary 
among  individual  specimens.  The  glossy 
green  foliage  is  handsome  and  disease  resis- 
tant. Its  color  in  autumn  can  be  described  as 
somewhere  between  the  dull  yellow  of  hick- 
ories and  the  bronze  of  beeches. 

The  Chinese  chestnut  is  distinguished 
from  other  species  hy  pubescence  (presence 
of  hairs)  on  the  undersurface  of  leaves  and  on 
the  young  branch  tips.  The  winter  twigs  are 
buff  colored,  sometimes  with  a red  tinge  on 
the  upper  surface,  unlike  the  dark  brown  to 
purplish  brown  of  other  chestnut  species. 
The  leaves  of  the  American  chestnut  are 
narrower,  with  a distinctly  toothed  margin. 
The  Japanese  chestnut  leaves  are  distin- 
guished by  a bristle-tipped  margin  and  by 
small  glands  appearing  as  tiny,  pale  dots  on 
the  undersides  of  young  leaves.  Crosses  be- 
tween these  species  have  produced  hybrid 
plants  with  a full  range  of  intermediate 
characteristics. 

The  individual  flowers  are  not  impressive, 
but  a Chinese  chestnut  tree  in  full  bloom  is 
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striking.  An  abundance  of  long,  light  yellow 
catkins  offsets  the  glossy  foliage.  In  Boston 
flowering  occurs  in  late  June  and  early  July. 
The  plants  are  monecious  (having  staminate 
[male]  and  pistillate  [female]  flowers  on  the 
same  plant).  The  catkins,  which  are  erect 
relative  to  the  twig,  are  borne  near  the  ter- 
minal end  of  the  current  season's  growth. 
The  long  (eight-inch)  catkins  are  comprised 
mainly  of  strongly  scented  staminate  flow- 
ers. One  to  three  pistillate  flowers  are  lo- 
cated at  the  base  of  the  catkins  closest  to  the 
terminal  end  of  the  shoot.  The  staminate 
flowers  are  frequently  visited  by  bees  and 
other  insects,  including  small  beetles,  but 
these  agents  are  not  necessary  for  pollina- 
tion (Jaynes  1975).  The  pistillate  flowers  are 
inconspicuous,  without  scent,  and  have  long 
styles. 

Chinese  chestnuts  adapt  to  a wide  range  of 
well-drained  sites,  doing  best  on  light- 
textured,  acidic  (pH  5.5)  soils.  They  appar- 
ently are  much  more  productive  in  warm 
soil  than  in  cool,  high  humus  bottomland 
soil.  Vegetation  characteristic  of  such  sites 
is  red  oak,  pine,  sassafras,  and  bitternut 
hickory.  It  is  commonly  stated  that  Chinese 
chestnuts  are  hardy  in  zone  5,  surviving  at 
-20°F.  However,  the  buds  near  the  terminal 
end  of  the  shoot  may  be  injured  by  tempera- 
tures slightly  warmer  than  that  if  a rapid  de- 
crease occurs  (personal  communication 
from  Alfred  Szego).  Since  most  of  the  flowers 
are  produced  on  terminal  buds,  significant 
decreases  in  yield  may  result  in  zone  5. 

The  Japanese  chestnut  is  generally  less 
hardy.  However,  many  variations  exist 
among  individual  plants.  Frost  pockets  must 
be  avoided  because  new  growth  in  both 
species  is  susceptible  to  injury  from  late 
spring  frosts.  Partially  shaded  Chinese 
chestnut  trees  at  the  Arnold  Arboretum  reg- 


ularly mature  nuts,  but  a better  crop  and 
denser  habit  occur  in  full  sunlight.  Estab- 
lished trees  withstand  drought  well.  The  site 
adaptability,  handsome  foliage,  and  the  un- 
usual flowering  effect  of  this  productive  nut 
tree  make  it  a highly  desirable  element  in 
the  landscape. 


Fruit 

The  developing  chestnuts  are  surrounded 
by  a green,  spiny  involucre,  commonly 
known  as  a bur.  The  spines  are  soft  at  first 
but  become  stiff  and  sharp  as  the  nuts  inside 
ripen.  There  are  usually  three  nuts  inside 
each  bur,  although  one  or  two  often  fail  to 
develop.  When  the  nuts  are  ripe,  the  burs 
open  and  the  nuts  fall  free.  The  size  of  nuts 
from  unselected  Chinese  chestnut  seedlings 
varies  widely,  but  cultivated  varieties  have 
large,  dark  mahogany-colored  nuts.  The  lat- 
ter are  similar  in  size  to  the  commonly 
available  European  chestnut,  about  one  inch 
in  diameter,  with  30  to  50  chestnuts  com- 
prising a pound.  A dark  brown  leathery  seed- 
coat  about  one  millimeter  thick  forms  the 
outer  covering  of  the  nut.  Inside  this,  a pa- 
pery thin  fibrous  brown  pellicle  (skin) 
adheres  to  the  nut.  The  pellicle  is  more  read- 
ily peeled  from  Chinese  chestnuts  than  from 
European  or  Japanese  chestnuts.  Like  that  of 
other  oriental  chestnuts,  the  Chinese  nut- 
meat  has  a rich  yellow  color.  The  nutmeat  of 
American  and  European  chestnuts  is  white. 
The  edible  portion  of  a fresh  nut  is  40  to  50 
percent  carbohydrate  (mostly  starch),  5 per- 
cent oil,  5 percent  protein,  and  about  50  per- 
cent water.  Chinese  chestnuts  are  consid- 
ered generally  less  sweet  and  flavorful  than 
American  chestnuts  but  much  better  tasting 
than  European  or  Japanese  chestnuts. 
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Chestnut  trees  in  full  sun  can  bear  crops 
annually,  in  contrast  to  many  other  nut 
trees,  which  do  so  only  biennially.  The  flow- 
ers appear  on  the  current  season's  growth 
well  after  the  danger  of  frost  has  passed.  At 
least  two  seedlings  or  cultivars  must  be 
planted  within  100  to  200  feet  of  each  other 
to  ensure  cross-pollination  and  optimal  fruit 
set.  Seedlings  commonly  bear  fruit  in  four  to 
seven  years,  while  grafted  trees  often  bear 
within  two  years.  Mature  trees  may  yield  35 
to  55  pounds  of  nuts  each  year. 

In  the  United  States  commercial  plantings 
of  Chinese  chestnut  trees  exist  only  in  the 
southeastern  states.  However,  observations 
at  Vineland,  Ontario,  Canada  suggest  that 
commercial-size  crops  are  possible  in  the 
northeastern  United  States  (Society  of  On- 
tario Nut  Growers).  Seedling  trees  are 
widely  available  from  commercial  nurseries 
and  state  conservation  agencies,  but  cul- 
tivars, which  are  not  widely  available,  are  far 
more  valuable  as  nut  producers.  Several  cul- 
tivars worthy  of  mention  for  the  Northeast 
are  described  on  page  26. 


Propagation 

The  scarcity  of  Chinese  chestnut  cultivars 
results  from  the  difficulty  of  propagating 
these  plants  vegetatively.  Graft-union  fail- 
ures often  occur  after  several  years  of  vigor- 
ous growth.  The  suspected  causes  are  a 
combination  of  factors,  such  as  incompati- 
bility between  the  stock  and  the  scions,  lack 
of  stock  hardiness,  poor  grafting  technique, 
and  blight  fungus  in  the  union.  The  greatest 
success  is  obtained  by  grafting  a cultivar 
onto  its  own  seedlings. 

To  do  this  dormant  scions  must  be  col- 
lected in  late  winter.  The  scion  and  root 


stock  diameters  should  be  equal.  The  scions 
should  be  stored  with  a slightly  damp  paper 
towel  in  a sealed  plastic  bag  at  normal  re- 
frigerator temperatures.  Grafting  must  be 
performed  after  all  danger  of  late  spring 
frosts  is  past.  Because  only  a single  bud  oc- 
curs per  node,  no  reserved  buds  are  available 
to  break  dormancy.  The  root  stock  will  have 
leaves  at  the  time  of  grafting,  but  all  growth 
within  15  inches  below  the  graft  area  should 
be  removed.  Grafts  are  most  successful 
when  located  at  least  a foot  above  ground 
level. 

Chestnuts  respond  well  to  bench  grafting 
in  a greenhouse.  Root  stocks  must  be  dug  as 
soon  as  possible  in  the  spring,  brought  into 
the  greenhouse,  and  grafted  immediately. 
Successful  grafts  can  grow  20  inches  before 
being  moved  outdoors  in  early  June. 

A simple  splice  or  whip  graft  is  most  effec- 
tive with  scions  that  have  the  same  diameter 
size  as  the  root  stock.  When  grafting  estab- 
lished trees,  it  is  best  to  splice-graft  small 
stems.  Grafts  on  main  scaffold  branches 
usually  fail.  Summer  budding  is  not  success- 
ful with  chestnuts,  but  grafting  in  spring 
using  dormant  buds  on  a growing  root  stock 
is  common  in  Europe.  Growth  from  grafted 
buds  is  apparently  more  vigorous  than  that 
from  grafted  scions.  Desiccation  of  the  graft 
union  may  be  prevented  by  any  means  ex- 
cept using  an  asphalt-based  compound,  to 
which  chestnuts  are  sensitive.  The  entire 
union  may  be  wrapped  in  a plastic  bag  that 
has  been  sprayed  with  white  paint.  This 
helps  retain  moisture  and  keeps  the  union 
warmer  for  optimal  healing. 

Buds  should  be  rubbed  off  the  root  stock  at 
two-week  intervals.  After  a month  all  mate- 
rials except  the  budding  rubber  must  be  re- 
moved. Scion  shoots  should  be  growing  at 
this  time.  Tying  the  new  shoots  to  a support- 
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ing  splint  will  protect  them  from  wind  dam- 
age. 


Steps  in  Propagating  Chestnuts  by  the  Chip-Bud 
Method.  1 . Harvest  nuts  in  fall  and  place  in 
moist,  cold  storage  (32°F  to  40°F)  for  90  days.  2. 
Place  nuts  in  moist,  warm  (70°F  to  75°F)  ger- 
minating medium.  3.  When  shoots  emerge  and 
leaves  begin  unfolding,  remove  sprouts  from 
germinating  medium  and  cut  off  leafy  portion  of 
shoot.  4.  Cut  shield-shaped  chip  from  remaining 
portion  of  shoot.  5.  On  plant  to  be  grafted,  cut 
chip  of  same  size  and  shape  around  bud  on  basal 
two-thirds  of  previous  year's  growth.  6.  Bind  bud 
and  shoot  together  in  position  of  maximum  cam- 
bial  contact.  7.  Place  graft  in  container  deep 
enough  to  accommodate  tap  root.  8.  Place  con- 
tainer in  humidity  case  at  70°F  to  75°F.  9.  When 
graft  union  has  healed  and  bud  is  leafing  out, 
begin  to  reduce  heat  gradually.  10.  Plant  outdoors 
in  June.  Drawing  by  Michael  Grassi 


Chip-budding  sprouted  chestnut  seed  is  a 
recently  developed  propagation  method  with 
promise  for  both  amateur  and  professional 
horticulturists  (Jaynes  1980).  Using  this 
technique,  I successfully  grafted  29  plants 
out  of  a total  of  48.  It  eases  the  grafting  pro- 
cess somewhat  and  greatly  reduces  the 
amount  of  time  required  to  produce  from 
seed  a grafted  plant  ready  for  transplanting 
(see  diagram  below). 

Despite  improvements,  vegetative  propa- 
gation is  still  considered  difficult,  and  justly 
so.  In  contrast,  growing  plants  from  seed  is 
relatively  simple.  Consequently,  virtually 
all  of  the  chestnuts  sold  or  grown  in  orchards 
in  this  country  come  from  seedlings. 

Seed  should  be  collected  from  parent  trees 
that  are  known  for  blight  resistance,  heavy 
yields,  high  quality  nuts,  and  good  form.  The 
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nuts  dehydrate  rapidly  after  releasing  from 
the  bur,  losing  their  ability  to  germinate  un- 
less promptly  sown  or  stored  at  high  humid- 
ity between  32°F  and  40°F.  A good  method  is 
to  mix  freshly  harvested  nuts  with  an  equal 
amount  of  peat  moss.  This  mixture  should 
be  sealed  in  a sturdy  plastic  bag  and  stored  in 
the  crisper  in  a refrigerator  until  ready  to 
plant.  A few  drops  of  water  may  be  substi- 
tuted for  the  peat  moss.  Condensation  on 
the  inside  of  the  bag  indicates  an  over  damp 
condition.  Nuts  may  germinate  in  storage 
but  if  carefully  handled  may  be  successfully 
grown. 

The  tendency  of  chestnuts  to  sprout  pre- 
maturely makes  fall  a good  time  to  sow 
seeds.  Even  at  near-freezing  temperatures 
during  late  winter  and  early  spring,  the  nut 
will  germinate  and  establish  its  rudimentary 
root  system.  There  are  some  pest  problems 
with  fall  sowing,  however.  Weevil  larvae  in 
the  nuts  can  enter  the  soil,  pupate,  and  pose 
a threat  to  subsequent  crops.  Another  pest  is 
the  squirrel.  Regardless  of  the  planting  time, 
rodent  protection  must  be  provided  until  the 
seedlings  are  about  a foot  high.  Otherwise, 
the  kernel  may  be  dug  up  and  the  entire 
plant  killed  or  stunted.  Covering  the  seeds 
with  woven  wire  during  storage  and  after  the 
seedlings  have  germinated  will  also  protect 
the  plants  against  rodents. 

To  sow  seeds,  place  nuts  on  their  sides 
about  two  inches  below  the  surface  of  fertile, 
well-drained  soil.  A thick  insulative  mulch 
will  protect  the  seeds  from  damage  (chestnut 
seeds  are  damaged  by  temperatures  below 
-24°F),  but  the  seeds'  location  must  be  care- 
fully marked  so  the  mulch  can  be  pulled 
back  in  the  spring.  About  95  percent  of 
sound  chestnut  seed  can  be  expected  to  ger- 
minate. It  is  best  to  plant  as  early  in  spring  as 
possible. 


The  culture  of  Chinese  chestnuts  is  simi- 
lar to  that  of  peaches.  Frost  pockets  must  be 
avoided  to  protect  the  easily  injured  young 
foliage  from  late  frosts.  Light,  slightly  acidic 
soils  are  best,  although  heavier,  calcareous 
soils  are  satisfactory  if  drainage  is  sufficient. 
Young  chestnut  trees  are  affected  by  drought 
conditions.  This  is  unlikely  to  be  a problem 
in  the  northeastern  United  States  except 
during  the  first  growing  season. 

Dormant  chestnut  trees  transplant  suc- 
cessfully. It  is  important  to  spread  the  roots 
evenly  and  provide  adequate  water  until 
they  are  established.  Mulching  (after  the  soil 
has  warmed  up)  will  reduce  weeds,  conserve 
soil  moisture,  and  add  organic  matter  to  the 
soil.  Spring  is  the  best  time  for  fertilizing,  al- 
though fertilizing  is  not  necessary  in  the 
first  year.  Since  fertilizers  may  burn  the 
bark,  they  must  not  be  allowed  to  come  in 
contact  with  it. 

Mature  chestnut  trees  need  approximately 
a 25-foot  space  between  them.  Seedling 
chestnuts  can  be  planted  much  closer  to- 
gether until  their  fruiting  characteristics  can 
be  evaluated,  but  the  poor  producers  must 
then  be  eliminated.  As  little  as  a five-  to 
eight-foot  space  is  sufficient  for  the  first  two 
fruiting  years  (Jaynes  1979).  Seeds  can  be 
sown  closer,  because  sick  and  stunted  plants 
can  be  eliminated  each  year  as  they  approach 
fruiting  age.  Depending  on  the  parent  trees 
and  the  grower's  standards,  up  to  10  percent 
of  the  offspring  will  be  worth  keeping.  The 
pollen  parent  is  equally  important  for  pro- 
ducing superior  offspring. 

Pruning  should  be  kept  to  a minimum.  In 
young  trees  it  delays  the  onset  of  bearing, 
and  in  older  trees  it  can  reduce  yields.  Prun- 
ing in  early  summer  will  help  direct  the 
tree's  energy  into  fruit  production  rather 
than  stimulate  vegetative  growth  (Society  of 
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Ontario  Nut  Growers  1980).  However,  open 
wounds  are  more  susceptible  to  infection  at 
this  time  than  during  the  dormant  season 
(Bey  1979).  The  best  overall  tree  shape  is 
conical  with  a central  leader  and  horizontal 
scaffold  branches.  This  shape  serves  two 
functions.  First,  it  allows  the  most  sunlight 
to  reach  the  fruiting  ends  of  the  branches, 
and  second,  it  provides  the  most  shade  to  the 
trunk,  which  is  susceptible  to  sunscald.  Un- 
shaded horizontal  or  drooping  branches  re- 
tain more  carbohydrates  and  produce  more 
fruit  than  do  ascending  branches.  The 
Chinese  chestnut's  natural  tendency  for 
spreading  branches  may  make  a central- 
leader  shape  impossible  to  maintain  without 
excessive  pnming,  however. 


Pests 

The  blight  is  the  most  prevalent  pest  prob- 
lem of  chestnuts  in  the  northeastern  United 
States  (Payne  and  Johnson  1979),  but  the  ori- 
ental chestnuts  have  coevolved  with  the 
blight  fungus  and  have  developed  resistance  to 
it.  The  Chinese  chestnut  species  is  more  resis- 
tant than  the  Japanese  chestnut,  but  the  resis- 
tance of  individual  plants  varies  within  each 
species  and  with  site  conditions.  Chinese 
chestnuts  may  become  infected  but  usually 
heal  quickly  and  are  not  severely  affected. 

The  chestnut  weevil  [Cuiculio  sp.)  can 
pose  a serious  problem.  Immediate  removal 
of  fallen  fruit  from  beneath  trees  prevents 
the  weevil  larvae  from  pupating  in  the  soil 
and  keeps  the  population  at  tolerable  levels. 

Chestnuts  must  have  adequate  zinc,  but 
this  should  not  be  a problem  in  the  North- 
east. A deficiency  will  show  up  as  yellow, 
mottled  leaves. 

High  populations  of  gypsy  moth  larvae. 


and  to  a lesser  extent  Japanese  beetles,  can 
cause  severe  defoliation.  Mites  can  build  up 
to  harmful  levels  if  Sevin  has  been  used  to 
control  leaf  eaters.  The  southern  and  west- 
ern regions  of  the  United  States  have 
troublesome  pests,  and  a couple  of  these  — 
oak  wilt  and  blossom  end  rot  — have  been 
reported  as  far  northeast  as  Pennsylvania 
and  New  York. 

The  symptoms  of  blight  infection  begin 
with  the  appearance  of  bark  cankers  on 
stems  three  or  more  years  old.  Cankers  on 
young,  smooth  bark  are  orangy  brown  in 
contrast  to  the  gray-green  normal  bark.  Tan 
spore-containing  processes  extend  from 
these  during  wet  weather.  The  spores  are 
washed  away  by  rain  or  carried  long  dis- 
tances by  birds  and  insects.  Cankers  do  not 
show  up  immediately  on  older  thick  bark 
but  appear  as  abnormal  splits  and  bulges  in 
the  bark  as  the  infection  advances.  Remov- 
ing the  dead  bark  will  usually  reveal  a fan- 
shaped pattern  of  threadlike,  fungal  growth. 

Minimizing  bark  damage  and  treating 
wounds  can  help  reduce  infections.  The 
blight  rarely  reaches  more  than  a centimeter 
below  the  soil  surface,  and  many  soil  or- 
ganisms (tentatively  identified  as  fungal 
Trichoclerma  sp.)  are  believed  to  be  an- 
tagonistic to  the  blight  fungus.  Some  cank- 
ers have  been  successfully  treated  with  soil 
compresses  (Weidlich  1978).  The  treatment 
involves  covering  the  canker  with  soil  and 
wrapping  it  in  plastic  for  several  months 
during  the  growing  season.  The  canker 
undergoes  a complete  remission  and  is 
sealed  off  with  a healthy  callus.  Admittedly, 
this  technique  is  labor  intensive  and  suitable 
only  for  a small  number  of  trees. 

The  chestnut  crop  ripens  in  late  Sep- 
tember and  October.  Until  then  the  spiny 
burs  remain  tightly  closed  around  the  nuts. 
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At  this  stage  gloves  are  an  absolute  necessity 
in  handling  the  burs.  As  the  nuts  ripen,  the 
mature  nutshells  change  from  white  to 
brown,  and  the  burs  begin  to  split  open,  al- 
lowing the  nuts  to  drop  to  the  ground. 

The  nuts  must  not  be  allowed  to  lie  on  the 
ground,  because  heat  will  cause  the  seeds  in- 
side to  deteriorate  rapidly,  and  squirrels  and 
other  wildlife  will  quickly  carry  the 
chestnuts  away.  The  nuts  can  be  collected 
without  repeated  visits  to  the  tree  if,  when 
the  first  burs  begin  to  open,  as  many  as  possi- 
ble are  harvested  by  shaking  the  limbs  and 
gathering  the  burs  from  the  ground.  A hat, 
jacket,  and  gloves  are  needed  to  ward  off  the 
spiny  burs  as  they  fall.  The  burs  should  be 
stored  in  a cool,  humid  location,  where  they 
will  continue  to  ripen  and  release  their  nuts 
within  about  a week.  The  nuts  can  then  be 
easily  separated  from  the  bur  chaff. 

Uses 

The  traditional  method  of  preparing 
chestnuts  for  eating  is  roasting  in  a skillet  or 
oven.  The  resultant  sweet  snack  has  a 
grilled,  tangy  flavor.  Chestnuts  may  also  be 
eaten  raw  after  drying  the  fresh  nuts  in  a 
cool,  airy  place  for  a few  days  until  they  feel 
spongy.  This  slight  drying  increases  the 
sugar  content,  producing  a sweet,  milky 
flavor.  If  they  are  allowed  to,  chestnuts  will 
continue  to  dry  until  hard.  At  this  stage  their 
primary  value  is  for  grinding  into  flour, 
which  can  be  used  in  baked  goods,  although 
it  may  be  possible  to  rehydrate  the  nuts  by 
steaming  them  for  a half  hour  (Westwood 
1978). 

Cold  storage  at  a high  humidity  level  will 
keep  the  nuts  fresh  for  at  least  eight  weeks 
and  often  much  longer,  even  until  the  next 
harvest.  These  conditions  can  be  achieved 


with  a plastic  bag  stored  in  the  crisper  in  a 
refrigerator,  but  no  free  moisture  should  be 
present.  The  nuts  should  be  checked  occa- 
sionally and  molded  ones  discarded. 

Peeling  the  leathery  seed  coat  of  chestnuts 
is  the  first  step  in  any  preparation  except 
roasting.  The  easiest  way  to  do  this  is  to 
make  a slit  across  the  scar  side  (opposite  the 
point)  and  then  bake  the  nuts  in  a preheated 
oven  at  250°F  for  10  minutes.  The  seed  coat 
will  dehydrate  and  shrink,  causing  the  nut  to 
protrude  through  the  opening.  A gentle 
squeeze  on  the  pointed  end  will  pop  the  nuts 
free. 

Chestnuts  may  be  eaten  in  many  forms. 
Poultry  stuffing  is  perhaps  their  most  com- 
mon use.  The  nuts  may  be  stir  fried,  boiled 
and  mashed  like  potatoes,  and  used  raw  or 
cooked  in  casseroles,  salads,  soups,  and  hot 
breakfast  cereals.  They  may  be  cooked  in 
syrup  to  create  a glace  dessert.  Boiled 
chestnuts  may  be  frozen  for  long-term  stor- 
age. 

Cultivars 

Except  where  noted,  the  following  de- 
scriptions are  adapted  from  Nut  Tree  Cul- 
ture in  North  America  (1979)  by  Richard 
Jaynes.  'Nanking'  is  the  most  widely  dis- 
tributed Chinese  chestnut  cultivar.  It  cus- 
tomarily bears  heavy  annual  crops  of  large 
nuts,  but  these  are  not  highly  regarded  for 
their  flavor  or  storage  qualities.  'Nanking' 
ripens  nuts  at  the  Arboretum  in  mid- 
October,  about  the  time  of  the  early  au- 
tumn frosts. 

'Eaton'  is  the  selection  with  which  to 
compare  others  in  the  Northeast.  An  attrac- 
tive tree  with  large,  waxy  leaves,  it  averages 
40  pounds  of  large  nuts  per  year,  and  these 
mature  two  weeks  earlier  than  those  of 
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'Nanking'  (Jaynes  1970).  'Eaton'  probably 
has  Chinese,  Japanese,  and  American  par- 
entage, but  it  bears  the  closest  resemblance 
to  the  Chinese  species.  'Eaton'  nuts  compare 
favorably  in  taste  with  most  American 
chestnuts. 

'Orrin'  grows  slowly  in  a compact  upright 
habit,  yet  it  is  a prolific  producer  of  large, 
dark  nuts.  The  tree  is  reportedly  hardy  to 
-34°F  (Campbell  1979).  The  nuts  ripen  a few 
days  earlier  than  those  of  'Nanking'  and 
store  better  than  most.  The  glossy,  dark 
green  foliage  of  'Orrin'  is  relatively  pest  free, 
making  this  a productive  ornamental  tree  for 
small  spaces.  The  only  disadvantage  of  'Or- 
rin' is  that  its  upright  branch  crotches  may 
be  susceptible  to  breakage  under  load.  In 
general,  'Orrin'  seedlings  are  regarded  as 
superior. 

'Sleeping  Giant',  as  the  name  implies,  is  a 
large  tree.  This  cultivar  is  a seedling  of  a 
Chinese  chestnut  that  was  pollinated  by  a 
Japanese  and  American  hybrid.  Its  leaves  are 
large  and  very  glossy,  and  the  original  tree, 
located  in  Connecticut,  consistently  yields 
large  nuts  that  have  a flavor  comparable  to 
that  of  'Nanking'.  'Sleeping  Giant'  is  re- 
portedly difficult  to  graft,  although  I have 
had  success  using  the  chip-bud  technique. 

'Henry  VIII',  from  New  Jersey,  is  a seed- 
ling of  'Crane'  x 'Orrin'.  It  produces  top- 
quality  nuts  and  has  dark,  pest-resistant 
foliage.  Its  shape  is  pleasantly  round. 

Earl  Douglass,  who  lives  east  of  Rochester, 
New  York,  has  hybrid  seeds  and  seedlings  of 
an  oriental  chestnut  crossed  with  a native 
American  chestnut.  Some  of  these  hybrids 
reportedly  have  timber  form,  are  cold-hardy, 
and  ripen  nuts  in  September.  They  also  have 
a relatively  high  resistance  to  blight  com- 
pared to  most  American  chestnuts,  but 


Douglass  says  that  they,  too,  eventually  will 
succumb  unless  sprayed  with  fungicides. 

'Au  Cropper',  'Au  Homestead',  and  'Au 
Leader'  were  all  selected  and  recently  re- 
leased by  the  Auburn  Experiment  Station  in 
Auburn,  Alabama,  but  I have  no  data  regard- 
ing their  suitability  for  the  Northeast. 

Chinese  chestnuts  are  a valuable  food- 
producing  tree  for  home  landscapes  in  the 
Northeast  and  may  someday  be  a commer- 
cial crop.  With  the  natural  variability  of  the 
Castanea  genus,  great  genetic  potential 
exists  for  producing  trees  with  superior  nuts, 
timber,  and  pest  resistance.  The  realization 
of  that  potential  is  proceeding  through  the 
efforts  of  both  professional  geneticists  and 
amateur  growers.  Fortunately,  several 
superior  cultivars  and  seeds  are  currently 
available. 

Author's  Note: 

I would  like  to  acknowledge  the  invalu- 
able comments  and  support  of  the  following 
persons,  whose  contributions  immeasurably 
added  to  the  depth  and  scope  of  this  article: 
Stephen  Breyer,  Earl  Douglass,  Henry 
Hartman,  Richard  Jaynes,  Elwyn  Meader, 
and  Alfred  Szego. 
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Sources  for  Chestnut  Seeds  and  Seedlings 

The  following  is  a list  of  nurseries  special- 
izing in  tree  crops.  Many  are  run  as  small 
part-time  businesses.  Orders  should  be 
placed  well  in  advance,  because  supplies  are 
often  limited.  Most  have  catalogues  avail- 
able upon  request. 

Auburn  Nursery,  1930  South  College  Street,  Auburn, 
AL  36830. 

Campberry  Farms,  do  Mr.  R.  D.  Campbell,  R R 1, 
Niagara-on-the-Lake,  Ontario,  Canada  LOS  IJO.  Im- 
proved strains  of  nuts. 

Earl  Douglass,  Red  Creek,  NY  13143.  Seeds  and  seed- 
lings of  Chinese  and  American  chestnut  hybrids. 

John  H.  Gordon,  Jr.,  1385  Campbell  Boulevard,  North 
Tonawanda,  NY  14120.  Seeds,  seedlings,  and  root 
stocks. 

Grimo  Nut  Nursery,  R R 3,  Lakeshore  Road, 
Niagara-on-the-Lake,  Ontario,  Canada  LOS  IJO.  Good 
selection  of  cultivars  and  seedlings.  Custom  propaga- 
tion available. 

International  Tree  Crops  Institute,  Appalachian  Re- 
gional Office,  Route  1,  Gravel  Switch,  KY  40328.  Seed- 
lings and  cultivars. 

Jersey  Chestnut  Farm,  58  Van  Duyne  Avenue, 

Wayne,  NJ  07470.  Selected  seedlings. 

Leslie  Wilmoth  Nursery,  Route  2,  Box  469, 
Elizabethtown,  KY  42701.  Seedlings  and  cultivars. 

Louis  Gerardi  Nursery,  R R 1,  O'Fallon,  IL  62269. 
Seeds,  seedlings,  and  cultivars. 

Nebraska  Nut  and  Fruit  Tree  Seed  Program,  Nebraska 
Nut  Growers  Association,  Box  4644,  Lincoln,  NE 
68504.  Seed  packets  of  native  trees. 

Ray  Guidi  Nursery,  193  Curtis  Avenue,  Dalton,  MA 
01226.  Seedlings. 

St.  Lawrence  Nursery,  R D 2,  Route  56A,  Potsdam, 

NY  13676.  Exceptionally  hardy  nuts. 

Robert  G.  Seip,  R D 1,  Box  683,  Alburtis,  PA  1801 1 . 
Cultivars  and  seedhngs. 

Stark  Brothers  Nursery,  Louisiana,  MO  63353.  Seed- 
lings and  cultivars. 

Talbott  Nursery,  R R 3,  Box  212,  Linton,  IN  47441. 
Seedhngs. 
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A.  saccbarum  'Newton  Sentry'  (foreground)  in  the  Maple  collection  at  the  Arnold  Arboretum 


Acer  saccharum  Michael  Dathe 

^Newton  Sentry':  Setting 
the  Record  Straight 


It  stands  in  an  overgrown  shrub  border  on  a 
slope  just  to  the  left  of  the  main  entrance  to 
Newton  Cemetery.  Scrub  growth  of  Norway 
maples,  buckthorn,  and  weeds  grow  around 
its  base,  and  yews  have  closed  in  on  three 
sides,  leaving  only  a portion  of  the  trunk  vis- 
ible. "Not  one  person  in  ten  thousand  takes 
note  of  it  or  realizes  that  it  is  unique,"  New- 
ton resident  A.  H.  Fewkes  wrote  in  1924.  In 
the  years  since,  it  has  received  little  more 
recognition. 

The  tree  is  the  original  of  its  type,  a mu- 
tant oi  Acer  saccharum,  the  common  sugar 
maple,  and  has  the  narrowest  canopy  of  any 
sugar  maple  known.  F.  L.  Temple,  the  Cam- 
bridge, Massachusetts,  nurseryman  who  in- 
troduced it  into  cultivation,  described  the 
tree  as  "exhibiting  towering  shafts  of 
foliage"  in  startling  contrast  to  the  spreading 
branches  of  the  common  species.  Temple's 
1885-86  catalogue  for  Shady  Hill  Nurseries 
contains  the  following  description: 

Acer  sacchahnum  columnaie 

This  is  a most  remarkable  form  of  the  Sugar 

Maple,  which  grows  in  a compact,  columnar 

shape The  original  tree  of  this  sort  is  30'  high, 

and  only  IV2 ' in  diameter  at  the  top.  The  leaves 
are  thick  and  leathery,  and  of  a very  dark  color, 
which  gives  it  a rich  appearance.  This  tree  . . . will 
be  the  parent  of  a new  type  of  lawn  and  landscape 
tree. . . . 


(Until  1900  the  sugar  maple  was  widely 
known  as  Acer  saccharinum,  which  is  now 
the  correct  name  of  the  silver  maple.) 

Two  years  after  introducing  the  Newton 
Cemetery  tree  into  cultivation.  Temple  also 
introduced  another  upright  maple,  which  he 
called  Acer  saccharinum  monumentale.  Al- 
though the  two  trees  are  readily  distinguish- 
able, their  names  quickly  became  confused 
in  horticultural  literature,  and  that  confu- 
sion still  exists  today.  Bernard  Harkness,  a 
taxonomist  for  the  city  of  Rochester,  New 
York,  attempted  to  clarify  the  issue  in  1954 
and  proposed  the  names  Acer  saccharum 
'Newton  Sentry'  for  the  Newton  Cemetery 
tree  and  Acer  saccharum  'Temple's  Upright' 
for  the  other  in  an  article  in  Bailey  a (volume 
2,  number  3,  page  99).  In  that  article  Hark- 
ness correctly  identified  the  two  trees  with 
regard  to  the  central  leader,  but  in  listing 
their  distinguishing  characteristics  attrib- 
uted the  stubby  lateral  branches  of  'New- 
ton Sentry'  to  'Temple's  Upright'.  A drawing 
that  accompanied  the  article  perpetuated  the 
confusion,  for  the  artist  had  drawn  the 
'Newton  Sentry'  with  a central  leader  and 
the  'Temple's  Upright'  without.  The  latter 
mistake  was  carried  into  Donald  Wyman's 
Trees  for  American  Gardens  (1965)  andHor- 
tus  Third  as  well  as  numerous  other  publica- 
tions. Arnoldia  played  its  part  in  perpetuat- 


30  ‘Newton  Sentry’ 


ing  the  confusion  in  an  article  (volume  36, 
number  4,  pages  168-69)  by  Richard  E. 
Weaver,  in  which  photographs  of  the  two 
trees  appeared  with  the  names  reversed. 

The  key  identifying  features  of  the  mature 
'Newton  Sentry'  are: 

• Lack  of  a single  central  trunk  above  six 
feet  from  the  ground 

• Major  and  minor  branches  vertical 

• Short,  stubby  lateral  branchlets  on  sec- 
ondary branches 

The  key  identifying  characteristics  of  the 
mature  'Temple's  Upright'  are: 

• Strong  central  leader  well  into  the  crown 

• Major  and  minor  branches  gradually  as- 
cending 

• Absence  of  short,  stubby  lateral  branch- 
lets  (secondary  branches  similar  to 
those  of  the  typical  sugar  maple) 

The  original  'Newton  Sentry'  in  Newton 
Cemetry  is  now  50  feet  high  with  a 16-inch 
diameter  and  a 14-foot  spread.  As  'Newton 
Sentry'  matures,  it  develops  several  major 
leaders.  Branches  coming  off  these  leaders 
closely  follow  them  upward,  giving  the  tree 
its  extremely  columnar  form.  The  lateral 
branches  on  the  secondary  branches  are 
generally  one  to  six  inches  long  and  often 
resemble  the  flowering  spurs  on  fruit  trees. 

'Temple's  Upright'  has  an  elliptical 
silhouette,  with  a single  main  central 
trunk  and  major  branches  bowing  out  be- 
fore gently  curving  upward.  It  is  a superb 
graceful,  branching  landscape  tree.  No  data 
exist  on  how  or  where  Mr.  Temple  ac- 
quired his  first  cuttings  or  whether  the  par- 
ent tree  is  still  standing. 

Fewkes  observed  the  tree  in  its  original  lo- 
cation, on  the  grounds  of  the  Claflin  Gram- 
mar School  in  Newton,  Massachusetts,  in 
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1871,  when  he  was  a student  at  the  school.  It 
was  later  (between  1875  and  1880)  moved  to 
Newton  Cemetery  when  the  school  was 
being  enlarged.  By  1954  it  had  grown  to  40 
feet  high,  with  a 12-inch  diameter  at  approx- 
imately breast  height. 

In  1885  the  Arnold  Arboretum  received 
cuttings  of  the  Newton  Cemetery  tree  from 
Henry  Ross,  the  cemetery's  supervisor  of 
grounds,  and  the  resultant  tree  (number 
2119),  in  the  maple  collection,  is  now  60  feet 
high,  with  a 16-inch  diameter  and  a 17-foot 
spread.  That  tree  for  years  was  mislabeled 
because  of  the  confusion  with  'Temple's  Up- 
right' but  now  is  labeled  correctly.  Two 
other  trees  propagated  from  number  21 19 
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A.  sacchaium  'Temple's  Upright' 


of  the  low  branches  needed  for  screening 
purposes.  Its  fall  coloration  is  earlier  but 
otherwise  similar  to  that  of  the  common 
sugar  maple.  This  early  defoliation  can  be 
used  to  lengthen  the  fall  foliage  season  when 
used  in  tandem  with  later  defoliating  trees. 
'Newton  Sentry'  also  has  potential  as  a 
street  tree,  having  been  used  in  a strip  plant- 
ing in  the  center  of  the  town  of  Sheffield, 
Massachusetts,  with  good  results.  In  my 
opinion  the  tree's  best  use  in  the  designed 
landscape  is  as  a focal  point,  where  its  dis- 
tinctly different  growth  pattern  would  be 
most  visible. 


also  grow  in  the  Arboretum;  one,  in  the 
Weld-Waiter  Tract,  is  27  years  old,  25  feet 
high,  4 inches  in  diameter,  and  7 feet  in 
spread;  and  the  other,  on  Peter's  Hill,  is  50 
years  old,  20  feet  high,  3 inches  in  diameter, 
and  4 feet  in  spread.  The  latter  cannot  be 
considered  indicative  of  the  growth  rate  of 
'Newton  Sentry'  as  it  has  resprouted  from 
the  base  following  destruction  by  vandals. 

For  all  Temple's  hope  for  his  new  intro- 
duction, 'Newton  Sentry'  has  never  become 
a popular  landscape  plant.  The  usual  design 
limitations  of  columnar  trees  and  its  own 
sticklike  appearance  in  winter  for  the  first 
25  years  are  possible  reasons  for  its  lack  of 
popularity.  Another  reason  may  be  its  lack 


Michael  Dathe  is  a landscape  designer  and  a resident  of 
Newton,  Massachusetts. 
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New  Hardy  Forsythia  for  the  Northern 
Plains 

The  Department  of  Horticulture  and 
Forestry,  Agricultural  Experiment  Station, 
North  Dakota  State  University,  Fargo,  and 
the  Department  of  Horticulture  and  Fores- 
try, Agricultural  Experiment  Station,  South 
Dakota  State  University,  Brookings,  in  col- 
laboration with  the  Arnold  Arboretum, 
Jamaica  Plain,  Massachusetts,  recently  an- 
nounced the  pending  naming  and  release  in 
1985  of  a new  hybrid  forsythia  selection  that 
is  hardy  in  the  northern  plains,  where  for- 
sythias  were  previously  nonadapted. 

In  the  northern  plains  most  commercially 
available  forsythia  species  and  cultivars 
flower  reliably  only  on  branches  below  the 
snowline.  When  flowers  are  produced  above 
the  snowline,  their  numbers  are  usually  so 
sparse  that  the  inherent  floriferous  qualities 
of  forsythia  species  and  cultivars  are  largely 
lost.  The  new  forsythia  is  a shrub  with 
superior  flower-bud  hardiness  and  showy 
spring  flowers.  Flower  buds  have  shown 
hardiness  at  temperatures  of  -35°F,  and  the 
plant  is  therefore  recommended  throughout 
zone  3 of  both  the  USDA  or  Arnold  Ar- 
boretum plant-hardiness  maps.  The  selec- 
tion merits  trial  farther  north  in  zone  2b  as 
well. 

The  plant  originated  via  the  breeding  work 
of  Karl  Sax,  Ph.D.,  and  cytologist  Haig  Der- 
man  at  the  Arnold  Arboretum.  It  resulted 
from  a cross  oi Forsythia  ovata  (early  for- 
sythia) andF.  europaea  (Albanian  forsythia). 
Harrison  Flint,  Ph.D.,  while  working  at  the 
Arnold  Arboretum,  observed  a plant  from 


this  population  in  full  bloom  after  the  un- 
usually cold  1966-67  winter,  while  a mass 
planting  of  F.  x intermedia  'Spectabilis'  sur- 
rounding the  new  hybrid  was  nearly  devoid 
of  flowers.  Similar  performance  has  been 
noted  in  trials  in  the  northern  plains. 

The  forsythia  will  be  officially  registered 
and  named  in  early  1984,  and  first  sale  or 
general  distribution  to  the  public  will  begin 
in  spring  1985.  Dormant  hardwood  cuttings 
and  one-year  liners  will  be  available  to 
commercial  propagators  from  January  to 
April  1984.  At  that  time  written  requests  for 
materials  can  be  sent  to  Dale  E.  Herman, 
Ph.D.,  Department  of  Horticulture  and 
Forestry,  North  Dakota  State  University, 
Fargo,  ND  58105. 

American  Conifer  Society 

A new,  nonprofit  society  has  been  created 
for  the  development,  preservation,  and  prop- 
agation of  conifers,  education  of  the  public, 
and  clarification  of  conifer  nomenclature, 
with  an  emphasis  on  conifers  that  are  dwarf 
and  unusual.  A quarterly  publication  will  be 
circulated,  and  an  annual  meeting  of  the 
general  membership  will  be  held. 

For  membership  information  contact  the 
secretary,  Jean  Iseli,  15241  SE  Tickle  Creek 
Road,  Boring,  OR  97009,  or  the  president, 
Robert  Fincham,  425  N 5th  Street, 
Lehighton,  PA  18235. 


Notice  to  Readers 

It  has  been  reported  to  us  by  Joseph  A. 
Witt,  research  professor  at  the  Center  for 
Urban  Horticulture  at  the  University  of  Wash- 
ington, that  the  Clearwater  River  stand  of 
Cornus  nuttallii  in  northern  Idaho,  described 


by  Robert  Nicholson  in  the  fall  1982  issue  of 
Arnoldia,  was  badly  infested  with  a Cornus 
anthracnose  when  Witt  visited  the  site  in 
1980. 

The  disease  appears  to  be  a new  fungus 
taxon,  and  preliminary  reports  indicate 
that  it  is  widespread  throughout  the  range 
of  Cornus  nuttallii.  It  can  be  transmitted 
by  both  seedlings  and  seed,  and  it  or  a 
similar  species  of  anthracnose  may  also 
infect  C.  florida  and  C.  kousa. 

Anyone  in  receipt  of  seedlings  or  seed  of 
the  Clearwater  stand  should  be  aware  of 
the  disease  potential  and  dispose  of  in- 
fested plants  by  burning.  Presence  of  the 
disease  is  indicated  by  brown  necrotic 
areas  centering  around  leaf  veins,  and  oc- 
casionally on  the  petioles,  causing  partial 
or  complete  defoliation. 
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The  New  York  Botanical  Garden  Illustrated 
Encyclopedia  of  Horticulture,  by  Thomas  H. 
Everett.  New  York  and  London:  Garland 
Publishing.  10  vols.  $525. 

RICHARD  A.  HOWARD 

The  first  volume  of  this  splendid  work  ap- 
peared in  1980,  and  the  10th  and  last  in 
1982.  Three  million  words,  3596  numbered 
pages,  10,000  photographs  — about  800  in 
color  — 20,000  species,  3600  genera,  and 
2500  cross-referenced  items  comprise  the 
work,  for  which  the  deserved  superlatives 
have  been  used  in  other  reviews.  Each  vol- 
ume contains  the  same  foreword  by  the  late 
John  M.  Fogg,  Jr.,  a preface,  acknowl- 
edgments, data  on  how  to  use  the  work,  and 
a "General  Subjects"  heading.  These  are 
worthy  of  close  examination,  for  the  au- 
thor's stated  philosophy  in  compiling  the 
book  is  closely  followed  throughout  the  vol- 
umes. All  entries,  from  "Aaron's  Beard" 
[Hypericum  calycinum]  to Zygopetalum 
(with  six  species  and  one  hybrid  described) 
are  arranged  alphabetically.  Most  entries 
deal  with  genera.  Bigeneric  hybrids  and 
chimeras  are  treated  as  binomials,-  thus 
there  are  seven  bi-  or  trigeneric  named  hy- 
brids involving  Brassavola,  and 
Crataegomespilus  is  differentiated  from 
Crataemespilus. 

For  the  plant  families  listed,  data  are  in- 
cluded on  their  distribution,  size,  and 
characteristics,  as  well  as  a list  of  the  genera 
included  in  this  work,  inviting  further  delv- 
ing. A comparable  list  of  species  may  ac- 
company some  generic  treatments,  e.g.. 
Rhododendron,  but  one  must  also  check 


34  Books 


“Azaleas,”  where  two  alphabetical  lists  and 
treatments  are  found  for  native  and  exotic 
species.  The  author  indicates  that  “vegeta- 
bles, fruits,  herbs  and  ornamentals,”  the 
common  as  well  as  some  unusual  ones,  are 
treated.  Thus,  cabbage  and  cauliflower  are 
discussed  fully  under  their  common  names 
but  are  also  mentioned,  often  with  addi- 
tional and  different  information,  under  Brus- 
sica.  Cherry  and  peach  have  individual  en- 
tries, with  supplementary  information 
under  Prunus.  Regrettably,  such  entries  are 
not  cross  referenced. 

The  “General  Subjects”  category,  pages 
xvii  to  XX  in  each  volume,  is  a list  of  words 
representing  entries  grouped  as  “plant  anat- 
omy and  terms  used  in  plant  descriptions,-” 
“gardening  terms  and  information,-”  “fer- 
tilizers and  other  substances  related  to  gar- 
dening;” “technical  terms;”  “types  of  gar- 
dening;” “pests,  diseases  and  other  trou- 
bles;” and  “groupings  of  plants.”  These  in 
essence  represent  a topical  index  or  table  of 
contents  by  subject.  The  cross  references  (of 
which  there  are  2,500),  are  exemplified  by 
“Boojam  Tree  is  Idha  columnahs”  {which 
see  is  implied)  or  “Adhatoda.  See  fusticia. " 

The  entries  for  genera  are  both  technical 
and  practical.  A guide  to  the  pronunciation 
and  derivation  of  the  name  is  given,  as  well 
as  common  names,  general  characteristics, 
the  number  of  species,  the  origin,  geographic 
distribution,  and  often  some  history  of  uses. 
The  species  names  may  be  accompanied  by  a 
few  synonyms.  The  meaning  of  the  species 
epithet  may  be  found  in  a 15-page  listing  of 
“plant  names.”  The  species  considered  in 
each  generic  treatment  may  be  located  by 
the  bold  italic  printing  of  the  accepted  name. 
The  arrangement,  however,  may  be  accord- 
ing to  their  botanical  classification  (in  Quer- 
cus  by  subgenus,  section,  and  subsection). 


alphabetical  [Rosa],  according  to  a horticul- 
tural classification  (roses),  or  seemingly  at 
random  [Begonia,  perhaps  the  largest  entry 
in  the  work).  The  reader  may  have  to  search 
once  or  several  times  to  determine  if  the 
species,  hybrid,  or  cultivar  sought  is  in- 
cluded. The  practical  information  for  each 
genus  is  found  in  subentries  clearly  marked 
"Gardening  and  Landscape  Uses,”  “Cultiva- 
tion,” and  “Pests  and  Diseases.”  The  first 
two  are  invariably  excellent  and  the  last 
often  weak  or  inadequate  (e.g.,  Dutch  elm 
disease  is  not  mentioned  under  any  title 
words  but  only  casually  under  Ulmus,  with 
a frequently  repeated  suggestion  to  consult  a 
local  extension  specialist). 

The  individual  entries  are  remarkably 
easy  to  read  or  to  scan,  as  the  writing  is 
superior,-  and  happily  the  book  is  truly  an 
American  encyclopedia. 

How  good  is  the  coverage?  Of  multi- 
volume works  in  English,  L.  H.  Bailey's 
Standard  Cyclopedia  of  Horticulture  (re- 
printed often  without  changes  from  1928) 
and  Chittenden's  RHS  Dictionary  of  Gar- 
dening (with  supplements)  are  still  avail- 
able. Bailey's  is  out  of  date  for  the  plants 
considered  and  for  the  nomenclature,  but 
the  gardening  instructions  never  age.  The 
RHS  dictionary  may  be  more  recent  but  is 
European  in  its  emphasis  on  available  plants 
and  techniques.  Both  works  have  some  aids 
to  identification  in  the  form  of  keys,  which 
the  encyclopedia  lacks.  Perhaps  the  more 
appropriate  comparision  of  plants  discussed 
should  be  with  Hortus  III,  recognizing  the 
necessary  brevity  of  entries  in  a one-volume 
work.  Compare  two  small  families,  the  Ges- 
neriaceae  and  the  Primulaceae.  For  the 
former  the  encyclopedia  treats  45  genera,  4 
of  which  are  not  in  Hortus  III;  for  the  latter. 
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Hoitus  III  has  47  genera,  5 of  which  are  not 
in  the  encyclopedia. 

For  the  Primulaceae  the  encyclopedia 
treats  14  genera  (including  Dion ysi<3,  a 
segregate  oi Primula),  while Hortus  III  has 
an  equal  number  of  genera  but  includes  the 
rare  Aidisiandia,  which  is  not  in  the  ency- 
clopedia. Within  the  genus  Primula  the  en- 
cyclopedia treats  51  species  or  hybrid- 
species,  40  percent  of  the  number  of  entries 
in  Hortus  III.  The  encyclopedia  does  list  two 
additional  species  that  are  not  in  Hortus  III. 
Again,  Primula  is  an  example  of  a collectors' 
genus,  and  Hortus  attempts  to  list  all  taxa 
(singular  tnxon,  a useful  botanical  term  for 
any  unit  of  classification  but  not  included  in 
the  encyclopedia)  reported  in  cultivation. 

Comparing  the  treatment  of  larger  fami- 
lies, the  encyclopedia  treats  77  genera  of  the 
Rosaceae,  while  Hortus  III  lists  but  71.  In 
the  Leguminosae  the  encyclopedia  considers 
171  genera,  19  of  which  are  not  in  Hortus  III, 
while  Hortus  III  lists  195  genera,  41  of 
which  are  not  in  the  encyclopedia.  However, 
all  genera  of  both  families  represented  in  the 
collections  of  the  Arnold  Arboretum  are 
listed  in  both  works,  while  the  Fairchild 
Tropical  Garden  inventory  contains  13  gen- 
era not  in  the  encyclopedia  and  6 not  in  Hor- 
tus III.  Neither  publication  attempts  to  in- 
clude the  holdings  of  all  the  botanical  gar- 
dens of  the  United  States,  but  each  does  re- 
markably well. 

Mr.  Everett  states  in  the  preface,  "The 
vexing  matter  of  plant  nomenclature  inevi- 
tably presents  itself  when  an  encyclopedia  of 
horticulture  is  contemplated."  Fortunately, 
he  chose  to  adopt  the  nomenclature  of  Hor- 
tus III,  with  the  exception  of  the  cactuses 
and  the  ferns.  Unfortunately,  in  the  Cac- 
taceae  he  has  chosen  to  follow  Backeburg,  a 
"splitter"  who,  however,  did  publish  a com- 


plete treatment  of  the  family,  while  the 
"lumpers"  have  not.  As  to  the  English 
nomenclature  represented  by  "cactuses," 
Everett  states,  "Surprising  perhaps  to  readers 
accustomed  to  the  use  of  cacti  as  the  plural 
of  cactus,  cactuses  is  the  correct  English 
form.  There  is  nothing  wrong  with  using  the 
Latin  cacti,  but  then  neither  is  there  with 
the  use  of  croci  as  the  plural  of  crocus,  yet 
most  people  prefer  crocuses."  Thanks  to  the 
guidance  of  Dr.  John  Mickel  of  the  New 
York  Botanical  Garden  for  the  treatment  of 
the  ferns,  the  resulting  nomenclature  is 
more  in  accord  with  the  modern  classifica- 
tion of  these  plants  than  is  the  treatment  in 
Hortus  III.  Everett  also  states,  "The  decision 
usually  not  to  differentiate  between  natural 
varieties  and  cultivars  (horticultural  vari- 
eties) in  this  Encyclopedia  will  be  deplored 
by  some,"  but  then  in  the  groups  for  which 
standards  have  been  worked  out,  he  does  in- 
deed use  "cv"  or  the  single  quotation  marks 
and  the  standard  procedure  of  fancy  names 
(mostly)  in  English. 

If  there  is  a shortfall  to  this  work,  it  may 
be  that  not  enough  terms  are  defined.  For  ex- 
ample, regarding  the  inflorescence  Everett 
states,  "No  satisfactory  classification  of  the 
types  of  inflorescences  has  been  devised  by 
botanists,  and  by  gardeners,  terms  describing 
them  are  usually  loosely  applied. ...  In  this 
Encyclopedia  very  specialized  terms  for  par- 
ticular types  of  inflorescences  are  avoided 
and  those  commonly  used  by  gardeners  sub- 
stituted, often  with  some  flexibility  of  appli- 
cation." In  the  "General  Subject  Listing"  of 
terms  used  in  plant  descriptions  only, 
"head,"  "panicle,"  and  "catkin"  refer  to  the 
inflorescence  type  and  are  defined  in  the 
text,  while  "raceme,"  "spike,"  and  "umbel" 
are  used  but  not  defined.  The  one  or  more 
free  blank  pages  in  the  back  of  each  volume 
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might  well  have  been  used  for  illustration 
and  identification  of  leaf  shapes  or  inflores- 
cence types. 

The  colored  plates  are  of  necessity  not  al- 
ways closely  associated  with  the  related  text 
and  are  not  referenced.  At  the  end  of  volume 
10,  perhaps  to  correct  this  oversight,  there  is 
an  index  of  the  colored  illustrations  of  the  10 
volumes.  The  color  work  is  superb.  There 
are  remarkably  few  errors  of  typography  for  a 
work  of  this  magnitude;  two  pages  of  correc- 
tions have  been  issued  for  all  10  volumes 
and  are  available  from  the  editor.  The  cor- 
rections will  be  made  in  subsequent  print- 
ings. 

This  is  the  best  volume  or  volumes  of  its 
kind  ever  compiled  and  published.  The  only 
problem  with  the  work  is  a personal  one:  the 
work  is  addictive;  I cannot  stop  browsing. 

We  are  all  indebted  to  Thomas  Everett  for 
this  illustrated  encyclopedia  of  horticulture! 


Richard  A.  Howard,  the  former  director  of  the  Arnold 
Arboretum,  is  a professor  of  dendrology  at  Harvard 
University. 


Castanea  mollissima  catkins 


The  Arnold  Arboretum  of  Harvard  University,  a non- 
profit institution,  is  a center  for  international  botanical 
research.  The  living  collections  are  maintained  as  part 
of  the  Boston  park  system.  The  Arboretum  is  supported 
by  income  from  its  own  endowment  and  by  its  mem- 
bers, the  Friends  of  the  Arnold  Arboretum. 
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Euiya  japonica  'Confetti',  a Japanese  cultivar 
recently  introduced  into  the  United  States  at 
Brookside  Gardens,  Wheaton,  Maryland. 
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Cultivars  of  Japanese 
Plants  at  Brookside 
Gardens 


Since  1977  Brookside  Gardens,  a publicly 
supported  botanical  garden  within  the 
Montgomery  County,  Maryland,  park  sys- 
tem, has  maintained  a special  collections 
program  to  introduce  into  cultivation  orna- 
mental plants  (primarily  woody)  not  in  gen- 
eral cultivation  in  this  country.  Plants  that 
appear  to  be  well-suited  for  the  area  are 
grown  at  the  county's  Pope  Farm  Nursery  in 
sufficient  quantity  for  planting  in  public 
areas,  and  others  intended  for  wider  cultiva- 
tion are  tested  and  evaluated  in  cooperation 
with  nurseries  and  public  gardens  through- 
out the  United  States.  Information  on  the 
plants  is  kept  in  the  county's  computer  sys- 
tem, by  means  of  a program  designed  under 
the  guidance  of  Carl  Hahn,  chief  of  horticul- 
ture. The  collections  are  maintained  and 
evaluated  under  the  supervision  of  the 
curator,  Philip  Normandy. 

To  date  more  than  1000  different  plants 
have  been  acquired,  mainly  from  Japan  but 
also  from  Korea,  England,  and  Holland.  The 
Japanese  collection  includes  both  wild  and 
cultivated  plants,  and  the  English  and  Dutch 
contain  mostly  hard-to-find  species  and  cul- 
tivars from  specialty  nurseries.  Many  of  the 
plants  were  collected  by  the  authors,  and 
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Bany  R.  Yinger 
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some  were  ordered  from  commercial 
nurseries. 

Cultivar  Names  of  Japanese  Plants 

One  of  the  persistent  problems  with  the 
collections  has  been  the  accurate  naming  of 
Japanese  cultivars.  In  our  efforts  to  assign 
cultivar  names  that  are  in  agreement  with 
both  the  rules  and  recommendations  of  the 
International  Code  of  Nomenclature  for 
Cultivated  Plants,  1980,  we  encountered 
several  problems.  The  most  obvious  was 
language,  as  virtually  all  printed  references 
to  these  plants  are  in  Japanese.  However,  a 
more  serious  difficulty  was  trying  to  deter- 
mine which  Japanese  names  satisfied  the 
Code  and  which,  regardless  of  how  com- 
monly they  are  used,  had  to  be  set  aside.  In 
resolving  these  difficulties,  we  arrived  at 
what  we  believe  will  serve  as  ground  rules 
for  assigning  English  names  to  Japanese 
plants  being  introduced  into  the  United 
States. 

First,  most  Japanese  cultivar  names  can  be 
divided  into  two  broad  categories:  metaphor- 
ical and  literally  descriptive.  The  first  group  is 
easy  to  deal  with  on  our  terms  because  the 
names  correspond  to  Western  "fancy" 
names  or  cultivar  names.  They  are  com- 
monly written  in  Chinese  characters  (rather 
than  Japanese  phonetic  symbols,  known  as 
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kana ) and  do  not  incorporate  the  Japanese 
colloquial  names  of  the  plants.  These  names 
are  usually  allusions  to  ornamental  features 
of  the  plants.  For  example:  Akebono 
("dawn"),  Shishigashira  ("lion's  mane"),  and 
Amanogawa  ("Milky  Way").  Such  names 
are  characteristic  of  plants  that  have  been 
cultivated  and  selected  for  a long  time,  often 
centuries,  particularly  those  included  in 
what  is  known  as  koten  engei,  the  cultiva- 
tion of  "classical  plants."  Bearing  these 
metaphorical  names  are  such  popular  groups 
as  Japanese  maples,  Japanese  flowering  cher- 
ries, Japanese  apricots,  Japanese  pines,  most 
azaleas,  and  many  others.  We  believe  these 
names  ought  to  be  preserved  and  used. 

In  the  second  group  the  name  usually  con- 
sists of  a descriptive  prefix  added  to  the 
Japanese  colloquial  name  of  the  plant.  Sev- 
eral prefixes  appear  again  and  again;  the 
most  common  include  the  following: 

(describing  plant  habit) 
shidare,  pendulous 
hime,  diminutive,  dwarf 
yatsubusa,  congested,  of  slow  growth 

(describing  leaf  characteristics) 
fuih,  variegated  [shiiofu,  white-variegated; 

kiifu,  yellow-variegated) 
murasaki,  purple 

(describing  flower  and  fruit  characteristics) 
issai,  flowering  or  fruiting  as  a young  plant 
yaezaki,  double  flowers 
shikizaki,  everblooming 
akabana  and  benibana,  red,  pink,  scarlet,  or 
orange  flowers;  shirobana,  white  flowers; 
kibana,  yellow  flowers) 
shiiomi,  white  fruit  [akami,  red  fruit) 

Names  such  as  these  are  often  written  in 
Japanese  phonetic  symbols  and  usually 
prefix  the  name  of  the  species;  thus  shidare 


("weeping")  ego-no-ki  (the  Japanese  name 
ioxStyrax  japonicus]  refers  to  a clone  of 
Styrax  japonicus  with  pendulous  branches. 
We  believe  that  such  names  are  contrary  to 
recommendations  within  article  31 A of  the 
Code  (sections  g and  j),  which  discourage 
both  the  use  of  names  that  refer  to  an  attri- 
bute likely  to  become  common  in  a group  of 
related  cultivars  and  the  use  of  names  that 
incorporate  the  common  names  of  plants. 
Several  of  these  names  are  used  in  Japan  for 
more  than  one  cultivar,  causing  confusion. 
For  instance,  several  distinct  variegated  cul- 
tivars of  Ginkgo  biloba  are  marketed  under 
the  name  fuiii  icho.  Many  names  of  this  type 
are  also  in  Western  literature  as  cultivar 
names,  but  we  hope  that  they  will  be  re- 
jected in  favor  of  names  that  are  more  pre- 
cise and  comply  with  the  Code. 

Occasionally  a name  surfaces  that  cannot 
be  slipped  easily  into  either  of  the  categories 
above.  For  instance,  in  several  Japanese 
names  for  selected  variants  the  fu  from  fuiri 
("variegated")  has  been  attached  to  other 
words  to  form  combinations  that  are  more 
precise  than  fuiri  itself;  thus  arare  ("hail") 
plus  fu  becomes  ararefu,  "hail-spot"  variega- 
tion, and  so  on.  These  names  can,  we  be- 
lieve, be  accepted  as  cultivar  names,  albeit 
occasionally  with  some  reservations.  The 
test  must  be  whether  a person  familiar  with 
both  the  language  and  the  plants  can  say  that 
the  use  of  the  name  is  not  likely  to  cause 
confusion  as  other  cultivars  emerge. 

Descriptions 

The  following  is  a list  of  cultivars  of 
Japanese  plants  with  descriptions,  which  we 
believe  will  serve  to  distinguish  each  plant 
from  the  most  similar  existing  cultivar  of 
the  same  species.  The  reader  should  consult 
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standard  references  (such  as  Jisaburo  Ohwi's 
Flora  of  Japan ) for  complete  descriptions  of 
the  species.  Leaf  measurements  have  been 
given  only  where  they  differ  from  those  of 
the  species.  * 

Most  of  the  selections  described  here  have 
variegated  foliage,  a reflection  of  the  Japanese 
interest  in  variegation.  Historically,  far  more 
selections  of  variegated  plants  have  been 
produced  in  Japan  than  in  any  other  country. 
Nearly  every  plant  cultivated  by  the 
Japanese  has  been  grown  at  some  time  in  at 
least  one  variegated  form,  and  some  species, 
such  as  Ardisia  Japonica,  are  represented  by 
scores  of  variegated  cultivars.  A complex 
system  for  the  classification  and  enumera- 
tion of  variegated  leaf  types  has  developed 
simultaneously. 

The  Japanese  interest  in  variegated  plants 
remains  strong  today  but  does  not  approach 
what  it  was  in  the  18th  and  19th  centuries, 
when  collecting  these  plants  seems  to  have 
been  almost  a national  preoccupation.  The 
three-volume  Somo/cu  Kihin  Kagami,  pub- 
lished in  1827,  described  over  500  variegated 
selections,  which  had  been  chosen  by  a 
panel  of  90  hobbyists  and  illustrated  by  fa- 
mous artists.  This  was  followed  in  1829  by 
the  five-volume  Somoku  Kinyoshu,  which 
pictured  over  1000  cultivars  in  the  same 
format.  These  plants,  as  well  as  those 
selected  for  showy  flowers  were  (and  still 
are)  grown  in  pots  and  admired  individually 
rather  than  as  part  of  a garden  landscape. 

Most  of  these  plants  have  been  cultivated  at 
Brookside  Gardens  for  three  years  or  more, 
and  most  have  been  observed  in  cultivation 
in  Japan  in  several  seasons  as  well. 

Aucuba  japonica  Thunb.  'Sun  Dance'.  New 
cultivar  name,  assigned  by  Barry  R.  Yinger. 
Yinger  Collection  No.  267. 


The  leaves  of  this  cultivar  are  dark  green, 
with  a distinct  central  splash  of  pale  yellow. 
They  are  14  to  18  cm  long,  5 to  5.5  cm  wide, 
deeply  toothed  on  the  margin,  and  often 
somewhat  twisted.  The  leaf  stalks  are  green 
or  yellow  and  reddish  at  the  base  on  new 
shoots.  Young  stems  are  clearly  striped  with 
green  and  yellow.  This  is  the  best  and  most 
stable  of  the  cultivars  with  central  variega- 
tion; it  has  no  extraneous  spots  or  flecks  of 
color  to  mar  the  effect.  'Sun  Dance'  is  illus- 
trated (p.  62)  but  not  named  or  described  in 
Fuiri  Shokubutsu  (Variegated  Plants)  by 
Masato  Yokoi  and  Yoshimichi  Hirose  (1978). 
Several  specialty  nurseries  in  Japan,  includ- 
ing Garden  Wako,  in  Yamamoto,  supply  this 
plant,  which  they  call  Nakafu  Ao-ki,  mean- 
ing "central  variegated  Aucubu. " 

In  the  Dutch  publication  Den<iro/7oru  (no. 
15/16,  1979),  reference  is  made  to  a plant 
namedAucuba  japonica  'Nabaku',  de- 
scribed as  having  a conspicuously  large 
blotch  in  the  middle  of  the  leaf  with  small 
yellow  dots  here  and  there.  We  believe  the 
epithet  'Nabaku'  is  a misspelling  of 
"Nakafu,"  a name  that  has  been  applied  to 
several  cultivars  oi  Aucuba  japonica  with 
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central  leaf  variegation.  'Sun  Dance'  seems 
to  be  distinct  from  the  cultivar  described  in 
Dendroflora,  however. 

Carpinus  japonica  Bl.  'Ebi  Odori'.  New  cul- 
tivar name,  assigned  by  Barry  R.  Yinger. 
Yinger  Collection  No.  1417. 

This  selection  is  like  the  species,  except 
that  the  showy  catkins  are  borne  in  profu- 
sion on  small  plants.  It  is  an  attractive  and 
tough  plant  that  can  be  grown  indoors  or  on 
a patio  and  has  almost  year-round  interest. 
The  cultivar  name  means  "dancing  shrimp" 
in  Japanese,  an  allusion  to  the  shrimplike 
catkins,  which  move  in  the  breeze  and  per- 
sist after  leaf  fall.  This  selection  reportedly 
comes  true  from  seed.  It  is  described  and  il- 
lustrated in  the  Nihon  Kaki  catalogue 
(spring  1981,  p.  21),  asissai  Kana-shide, 
meaning  "early-blooming  Carpinus. " It  is 
produced  and  sold  as  a bonsai  subject  by 
many  nurseries,  including  Nihon  Kaki  in 
Angyo. 

Cephalotaxus  harringtonia  (Knight)  K.  Koch 
'Korean  Gold'.  New  cultivar  name,  assigned 
by  Barry  R.  Yinger.  Yinger  Collection  Nos. 
428  and  1424. 

This  plant  is  identical  to  C.  harringtonia 
'Fastigiata',  except  that  new  growth  is  yel- 
low in  spring,  becomes  chartreuse  by  mid- 
summer, and  green  by  winter.  A selection  of 
a Korean  species  cultivated  in  Japan,  it  has 
been  confused  with  C.  harringtonia  'Fas- 
tigiata Aurea'  (listed  by  den  Ouden  and 
Boom)  but  can  be  distinguished  by  its  new 
growth,  which  is  entirely  yellow,  in  contrast 
to  that  of  C.  h.  'Fastigiata  Aurea',  which  is 
yellow  only  on  the  margins  of  the  needles. 
The  name  has  been  derived  from  the 


Japanese  name  for  this  plant:  Ogon  Chosen 
Maki  or  "golden  Korean  Podocarpus. " This 
selection  is  sold  under  the  Japanese  common 
name  by  several  nurseries,  including 
Shibamichi  Kanjiro,  in  Angyo. 

Cornus  kousa  Hance  'Gold  Star'.  Cultivar 
name  assigned  by  the  Sakata  Nursery  Com- 
pany. Yinger  Collection  No.  660. 

On  this  plant  the  leaves  are  dark  green, 
with  an  irregular  central  blotch  of  deep 
butter-yellow  covering  one-third  of  the  leaf 
area.  On  new  growth  the  blotch  is  char- 
treuse. The  form  of  the  plant  and  flower 
characters  are  typical  of  the  species.  This 
vigorous  cultivar  is  at  its  best  in  full  sun  and 
beautiful  in  all  seasons.  It  was  introduced  by 
the  Sakata  Nursery  Company,  Yokohama, 
about  1977  and  is  illustrated  and  described 
in  the  company's  spring  1978  catalogue 
(p.  19).  Wayside  Gardens,  Hodges,  SC  29695, 
also  lists  and  illustrates  this  cultivar  in  its 
1983  catalogue  (p.  3). 

Cornus  kousa  Hance  'Snowboy'.  Cultivar 
name  assigned  by  the  Sakata  Nursery  Com- 
pany. Yinger  Collection  No.  661. 

The  leaves  of  this  selection  are  pale  gray- 
green,  with  a regular  white  margin,  2 to  5 
mm  wide,  which  occasionally  invades  the 
center  of  the  leaf.  Splashes  of  yellow-green, 
or  small  areas  of  paler  gray-green  along  the 
edge  of  areas  of  darker  gray-green,  occur  in- 
frequently. Axillary  tufts  of  hair  are  absent 
on  the  leaf  undersurfaces.  The  leaf  apices  are 
often  reddish,  as  well  as  the  leaf  bases  on 
new  shoots  and  young  twigs.  Flowers  and 
habit  are  typical  of  the  species.  This  plant 
sunburns  in  late  summer  in  our  climate  un- 
less grown  under  high  shade  or  on  the  north 
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Coinus  kousa  'Gold  Star' 


side  of  a building.  It  was  introduced  about 
1977  by  the  Sakata  Nursery  Company  of 
Yokohama  and  described  and  illustrated  in 
its  spring  1978  catalogue  (p.  19). 

Deutzia  crenata  Sieb.  & Zucc.  'Summer 
Snow'.  New  cultivar  name  assigned  by  Carl 
R.  Hahn.  Yinger  Collection  No.  1378. 

This  cultivar  has  medium  yellow-green 
leaves,  some  with  scattered  markings  of 
pure  white  and  gray-green.  It  is  supplied  by  a 
number  of  specialty  nurseries,  including 
Garden  Wako,  in  Yamamoto,  asFuih  Utsugi 
("variegated Deutzju").  In  the  Shibamichi 


Kanjiro  Company  catalogue  of  April  1979 
(p.  24),  it  is  listed  as  D.  crenata  var.  var- 
iegata,  a name  that  is  not  legitimate. 

Eriobotiya  Japonica  (Thunb.)  Lindl. 

'Yukige'.  New  cultivar  name,  assigned  by 
Barry  R.  Yinger.  Yinger  Collection  No.  1959. 

Often  irregular  in  outline,  the  leaves  of 
this  plant  are  somewhat  puckered  and  vari- 
ously patterned  in  green,  gray  green,  and 
pure  white.  The  margin  is  usually  white, 
with  irregular  blotches  of  white  and  gray  in- 
vading the  center  of  the  leaf. 

This  plant  is  propagated  and  sold  by  sev- 
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eral  specialty  nurseries,  including  the 
Shibamichi  Kanjiro  Company,  Angyo,  under 
the  name  Fuiri  Biwa  (“variegated  Erio- 
botiya").  'Yukige'  is  Japanese  for  “melting 
snow." 

Euonymus  fortunei  (Turcz.)  Hand.-Mazz. 
var.  vegeta  (Rehd.)  Rehd.  'Duet'.  New  cul- 
tivar  name,  assigned  by  Barry  R.  Yinger. 
Yinger  Collection  No.  1452. 

This  variegated  cultivar  is  of  recent  origin, 
with  leaves  5 cm  long  and  3 to  3.5  cm  wide, 
medium  green,  and  irregularly  splashed  and 
streaked  with  creamy  white.  Young  leaves 
have  longitudinal  streaks  and  splashes  of 
pure  white,  with  some  small  areas  of  yellow 
green;  however,  some  leaves  are  entirely 
white.  Young  stems  are  often  streaked  with 
white.  The  plant  is  shrublike,  with  a spread- 
ing habit.  It  is  grown  by  the  Suzuki  Nursery, 
Akayama,  Angyo. 

Euonymus  fortunei  (Turcz.)  Hand.-Mazz.  var. 
radicans  (Miq.)  Rehd.  'Harlequin'.  New  cuT 
tivar  name,  assigned  by  Barry  R.  Yinger. 
Yinger  Collection  No.  1453. 

This  is  a new  variegated  cultivar  with 
leaves  1 .5  to  3 cm  long  and  1 .5  to  2 cm  wide, 
medium  green,  usually  with  a narrow  mar- 
gin of  pure  white  and  profuse  speckles  of 
pure  white  and  light  yellow-green.  A few 
shoots  are  all  white.  Young  stems  are  green 
or  occasionally  striped  or  banded  with  pure 
white.  This  plant  is  trailing  and  prostrate  in 
habit.  It  has  been  grown  by  the  Suzuki 
Nursery,  Akayama,  Angyo. 

Euonymus  sieboldiana  Bl.  'Shimoyo'.  New 
cultivar  name,  assigned  by  Barry  R.  Yinger. 

This  selection  has  green  leaves,  some- 
times of  irregular  shape  (though  usually 


ovate),  and  7 cm  long  and  3 cm  wide.  Occa- 
sionally they  are  elongated  to  1 1 cm  long 
and  1 cm  wide.  The  margins  are  irregular, 
with  blotches  of  white  or  gray  white  break- 
ing up  into  small  blotches  and  speckles  or 
gradually  darkening  to  green  in  the  center  of 
the  leaf.  This  plant  is  vigorous  and  stable.  It 
is  listed  in  the  Shibamichi  Kanjiro  Com- 
pany catalogue  of  April  1979  (p.  28)  as  Fuiri 
Mayumi  (“variegated £uonymus“). 
'Shiyomo'  is  Japanese  for  “frosty  night." 

Eurya  japonica  Thunb.  'Confetti'.  New  cul- 
tivar name  assigned  by  Philip  Normandy. 
Yinger  Collection  No.  769. 

The  leaves  of  this  cultivar  are  3 to  5 cm 
long  and  1.5  to  2 cm  wide.  Many  are  green, 
while  others  are  white,  blotched  white,  pale 
yellow,  or  shell  pink  and  distorted  and  ir- 
regular in  outline.  Several  specialty  nurs- 
eries, including  Garden  Wako,  Yamamoto, 
supply  this  cultivar. 

Eurya  japonica  Thunb.  'Harmony'.  New 
cultivar  name,  assigned  by  Barry  R.  Yinger. 
Yinger  Collection  No.  719. 

All  leaves  of  this  cultivar  are  somewhat 
distorted,  usually  narrow  and  elongated,  3 to 
4 cm  long  and  0.5  to  1 cm  wide.  They  are 
dark  green  with  a pale  pink  or  white  irregu- 
lar margin,  which  sometimes  invades  the 
center  of  the  leaf  in  streaks  or  wedges.  This 
is  a dwarf  and  slow-growing  plant.  It  is 
supplied  by  several  nurseries,  including  the 
Shibamichi  Kanjiro  Company,  Angyo. 

Forsythia  koreana  Nakai  'Bandal'.  New  cul- 
tivar name,  assigned  by  Barry  R.  Yinger. 
Yinger  Collection  No.  1662. 

New  leaves  of  this  cultivar  emerge  green, 
and  about  half  have  a broad  irregular  margin 
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Eurya  japonica  'Harmony' 

of  pale  yellow,  which  soon  becomes  creamy 
white.  The  margined  leaves  are  green  in  the 
center,  with  small  irregular  splashes  of 
white  and  pale  gray-green.  Some  leaves  and 
shoots  are  entirely  creamy  white,  and  a few 


leaves  are  not  margined  but  have  irregular 
sectoral  wedges  of  all  of  these  colors.  'Ban- 
dal'  is  distinct  from  'Ilgwang',  in  the  color  of 
emerging  leaves  and  in  the  ultimate  creamy 
white  color  of  variegated  portions,  but  is 
sold  in  Japan  under  the  same  name:  Fuiri 
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Rengyo.  It  is  grown  by  several  nurseries,  in- 
cluding the  Shibamichi  Kanjiro  Company, 
Angyo.  'Bandal'  is  Korean  for  "half  moon." 
Like  'Ilgwang',  it  is  most  successful  in  a 
shaded  position.  Even  greater  care  in  propa- 
gation must  be  taken  with  this  cultivar  than 
with  'Ilgwang',  as  'Bandal'  tends  to  revert, 
and  solid  green  plants  can  easily  result. 

Forsythia  koieana  Nakai  'Ilgwang'.  New 
cultivar  name,  assigned  by  Barry  R.  Yinger. 
Yinger  Collection  No.  1676. 

All  leaves  of  this  cultivar  emerge  yellow 
green  in  spring,  ultimately  becoming  char- 
treuse; many  bear  a central  blotch  of  darker 
green.  Average  leaf  size  is  5 cm  long  and  2 
cm  wide.  This  is  a selection  of  a Korean 
species  cultivated  in  Japan.  It  is  sold  by  sev- 
eral nurseries,  including  Kairyo  En  in  Angyo, 
asFuih  Rengyo  {"vsihegated Forsythia"). 
'Ilgwang'  is  Korean  for  "sunlight."  This 
plant  requires  light  shade  to  avoid  sunburn. 
Care  must  be  exercised  in  propagating  it 
in  order  to  avoid  confusion  between  it 
and  'Bandal'.  Cuttings  must  be  taken  only 
from  shoots  showing  a minimum  of  central 
blotching. 

Ilex  serrata  Thunb.  'Koshobai'.  Yinger  Col- 
lection No.  1931. 

This  cultivar  bears  leaves  that  are  small 
and  long-pointed,  about  3 cm  long  and  0.7 
cm  wide.  In  new  growth  they  are  purple  at 
the  tips.  The  flowers  and  fruit  are  tiny,  about 
2 mm  wide,  and  very  abundantly  produced 
on  this  pistillate  plant.  The  fruit  is  red  and 
very  persistent.  The  plant  is  slow-growing 
and  twiggy  and  congested  in  habit.  It  is  a 
popular  choice  in  bonsai  but  also  a fine 
dwarf  garden  shrub.  It  is  listed  in  the  fall 
1979  catalogue  of  Nihon  Kaki,  Angyo  (p.  29), 
with  an  illustration  and  description.  The 


Japanese  cultivar  name  means  "plum  of 
youth." 

Jasminum  nudifloium  Lindl.  'Mystique'. 
New  cultivar  name,  assigned  by  Carl  R. 
Hahn.  Yinger  Collection  No.  1691. 

The  leaves  of  this  selection  are  trifoliolate, 
although  sometimes  reduced  to  one  or  two 
leaflets,  and  occasionally  somewhat  dis- 
torted. Leaf  margins  are  pure  white,  the 
color  sometimes  invading  the  center  of  the 
leaf,  where  it  may  be  accompanied  by  pale 
gray  blotches.  The  green  twigs  often  have 
thin  white  stripes  along  the  ridges  of  the 
stem.  The  flowers  are  typical  of  the  species. 
This  is  a stable  and  attractive  plant  sold  by 
Garden  Wako,  in  Yamamoto,  a.sFuiri  Obai 
("variegated  Jasminum  "). 

Juniperus  conferta  Pari.  'Akebono'.  Cultivar 
name  assigned  by  Nihon  Kaki.  Yinger  Col- 
lection No.  1925. 

New  growth  on  this  cultivar,  which  is 
produced  at  the  tips  of  branches,  is  creamy 
white  with  green  flecks,  becoming  green  in 
late  summer.  It  is  illustrated  and  described 
in  the  spring  1982  catalogue  (p.  3)  of  the 
Nihon  Kaki  Nursery.  'Akebono'  is  Japanese 
for  "dawn." 

Juniperus  conferta  Pari.  'Silver  Mist'.  New 
cultivar  name,  assigned  by  Carl  R.  Hahn. 
Yinger  Collection  No.  1954. 

This  selection  is  similar  to  'Blue  Pacific'. 

It  can  be  distinguished  by  its  distinctly 
grayer  tone  and  shorter  needles,  which  give 
the  plant  a denser  and  tighter  appearance. 
The  leaves  of  'Silver  Mist'  average  about  1 
cm  long,  while  those  of  'Blue  Pacific'  average 


Opposite:  Ilex  serrata  'Koshobai' 
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Neolitsea  sencea  'Kanoko' 


1.5  cm.  'Silver  Mist'  is  sold  by  many 
Japanese  nurseries  as  Shiro  Tosho  ("white 
Juniperus  conferta”).  It  is  illustrated  and  de- 
scribed in  the  fall  1979  catalogue  (p.  18)  of 
the  Nihon  Kaki  Nursery. 

Laurus  nobilis  L.  'Sunspot'.  New  cultivar 
name,  assigned  by  Barry  R.  Yinger.  Yinger 
Collection  No.  1890. 

Some  of  the  leaves  of  this  plant  are  en- 
tirely yellow,  but  most  are  green  and  gener- 
ously mottled  with  pale  yellow  and  small 


Opposite:  Laurus  nobilis  'Sunspot' 


blotches  of  gray  green.  Occasionally,  shoots 
are  also  entirely  yellow.  The  Kiraku  En 
Nursery,  in  Mito,  Ibaraki,  supplies  this 
plant. 

Neolitsea  sericea  (Bl.)  Koidz.  'Kanoko'.  New 
cultivar  name,  assigned  by  Barry  R.  Yinger. 
Yinger  Collection  No.  1892. 

The  leaves  of  this  selection  are  green,  var- 
iegated with  specks,  blotches,  and  broad  ir- 
regular longitudinal  stripes  and  wedges  of 
creamy  white,  accompanied  by  small 
blotches  of  yellow  green.  The  leaves  are 
sometimes  slightly  distorted.  This  is  the 
most  attractive  and  stable  of  several  similar 
selections.  It  is  propagated  and  sold  by  the 
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Kiraku  En  Nursery,  Mito,  Ibaraki.  'Kanoko'  is 
Japanese  for  "fawn." 

Osmanthus  xfortunei  Carr.  'Equinox'.  Cul- 
tivar  name  assigned  by  Barry  R.  Yinger. 
Yinger  Collection  No.  1957. 

Green  leaves  are  characteristic  of  this 
plant,  although  many  have  a creamy  white 
variegation.  A sectoral  pattern  is  most 
common,  with  the  leaves  divided  in  half 
longitudinally,  one  section  being  green  and 
the  other  white.  Some  leaves  and  shoots  are 
entirely  white,  while  others  are  entirely 
green.  The  variegation  is  chartreuse  on 
young  growth.  The  plant  is  sold  by  several 
nurseries,  including  Shibamichi  Kanjiro 
Company,  Angyo,  as  Fuiri  Hiiragi-niokusei 
("variegated  Osmanthus  xfortunei"). 

Osmanthus  heterophyllus  (G.  Don)  P.  S. 
Green  'Akebono'.  Yinger  Collection  No. 

830. 

New  growth,  stems,  and  leaves  of  this  cul- 
tivar  are  entirely  light  yellow,  lighter  than 
in  'Ogon',  above.  Leaves  become  green  by 
summer,  retaining  an  indistinct  yellow- 
green  margin;  second-year  leaves  are  en- 
tirely green.  Leaves  bear  8 to  13  spines, 
which  are  rarely  recurved.  This  plant  is 
grown  and  propagated  by  Garden  Wako, 
Yamamoto.  'Akebono'  is  Japanese  for  "dawn." 

Osmanthus  heterophyllus  (G.  Don)  P.  S. 
Green  'Goshiki'.  Yinger  Collection  No.  699. 

The  leaves  of  this  cultivar  are  evenly  cov- 
ered with  flecks  and  small  blotches  of 
creamy  white,  dark  green,  gray  green,  and 
yellow  green  and  have  a pink  cast  when  un- 


Opposite:  Osmanthus  xfortunei  'Equinox' 


Osmanthus  heterophyllus  'Kembu' 

folding.  Creamy  white  patterns  predominate 
on  young  leaves,  becoming  less  prominent 
as  the  leaves  age.  Each  leaf  bears  7 to  9 
spines  of  uniform  size.  This  plant  is  illus- 
trated and  described  in  the  spring  1980 
catalogue  (p.  34)  of  the  Nihon  Kaki  Nursery. 
'Goshiki'  is  Japanese  for  "five  colors." 

Osmanthus  heterophyllus  (G.  Don)  P.  S. 
Green  'Kemhu'.  New  cultivar  name,  as- 
signed by  Barry  R.  Yinger.  Yinger 
Collection  No.  1644. 

The  leaves  of  this  cultivar  are  narrow, 

4 to  5 cm  long  and  1 to  2 cm  wide.  Most  are 
crescent  shaped  or  of  irregular  outline,  with 
1 to  10  spines  per  leaf.  Their  color  is 
medium-green,  with  an  irregular  off-white 
margin.  The  plant  is  sold  by  Suzuki  Nursery, 
Akayama,  Angyo.  'Kembu'  means  "sword 
dance"  in  Japanese. 

Osmanthus  heterophyllus  (G.  Don)  P.  S. 
Green  'Ogon'.  Yinger  Collection  No.  1450. 

New  shoots  (both  stems  and  leaves)  of  this 
selection  are  uniformly  bright  yellow, 
gradually  becoming  chartreuse  by  midsum- 
mer and  green  by  winter.  Second-year  leaves 
are  a normal  dark  green.  Each  leaf  bears  12  to 
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14  long  spines  not  of  uniform  length.  These 
are  usually  alternately  upcurved  and 
downcurved,  with  a strongly  downcurved 
terminal  spine  reminiscent  oillex  cornuta. 
This  clone  is  illustrated  and  described  in  the 
spring  1979  catalogue  of  the  Sakata  Nursery 
Company  (p.  34).  'Ogon'  means  "yellow 
gold"  in  Japanese. 

Osmanthus  heterophyllus  (G.  Don)  P.  S. 
Green  'Sasaba'.  Cultivar  name  assigned  by 
Yoshimichi  Hirose.  Yinger  Gollection  No. 
715. 

The  leaves  of  this  very  distinctive  cultivar 
are  dark  green,  with  8 to  13  spine-tipped 

Osmanthus  heterophyllus  'Sasaba' 


lobes,  which  are  cut  to  the  midrib  and  clus- 
tered so  that  each  leaf  resembles  a tuft  of 
small  bamboo  leaves.  Leaf  stalks  are  purple 
beneath.  The  veins  are  light  green.  This  is  an 
open  plant  of  upright  growth,  with  inter- 
nodes varying  in  length  from  3 mm  to  6 cm 
and  producing  dense  clusters  of  leaves  at  var- 
ious points  on  the  branches.  It  is  sold  by 
Suzuki  Nursery,  Akayama,  Angyo.  'Sasaba' 
is  Japanese  for  "bamboo  leaf." 

Photinia  glabra  (Thunb.)  Maxim.  'Parfait' 
New  cultivar  name,  assigned  by  Barry  R. 
Yinger.  Yinger  Collection  No.  1956. 

The  dark  green  leaves  of  this  plant  have  a 
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dark  pink  margin,  with  some  marbling  and 
sectoral  variegation.  These  markings  often 
fade  to  pale  pink  or  white.  This  is  a very  sta- 
ble selection.  It  is  illustrated  and  described 
in  the  spring  1979  catalogue  (p.  2)  of  the 
Sakata  Nursery  Company  as  Fuih 
Kaname-mochi  ("variegated  Photinia "). 

Pieiis  japonica  (Thunb.)  D.  Don  'Whitewa- 
ter'. New  cultivar  name,  assigned  by  Barry 
R.  Yinger.  Yinger  Collection  No.  234. 

This  is  a plant  with  a spreading  habit,  with 
lax  descending  branches  bearing  ascending 
branchlets.  Leaves  are  narrow,  6 to  7 cm  long 
and  1 to  1.7  cm  wide.  Flowers  and  buds  are 
pure  white  and  abundantly  produced  in 
panicles  8 to  1 1 cm  long.  New  growth  is 
green.  This  selection  was  collected  as  a wild 
seedling  by  Barry  R.  Yinger  in  January  1977, 
on  a mountain  slope  below  Hana-no-ego, 
Yakushima,  Japan,  at  an  altitude  of  approx- 
imately 5000  feet. 

Stauntonia  hexaphylla  Decne.  'Cartwheel'. 
New  cultivar  name,  assigned  by  Carl  R. 
Hahn.  Yinger  Collection  No.  1373. 

On  this  plant  the  youngest  leaves  on  each 
shoot  have  irregular  white  blotches  and 
prominent  green  veins  running  throughout, 
and  a pink  cast  when  unfolding.  Some  leaves 
are  distorted  or  have  a strongly  undulate 
margin.  Most  become  green  with  age.  This 
plant  is  particularly  showy  in  spring,  when 
the  new  shoots  contrast  with  the  green 
leaves  of  the  previous  year.  It  is  sold  by 
Nakamura  Nursery,  Nagoya. 

Styr ax  japonica  Sieb.  & Zucc.  'Carillon'. 
New  cultivar  name,  assigned  by  Carl  R. 
Hahn.  Yinger  Collection  No.  326. 


Pieris  japonica  'Whitewater' 


The  flowers  and  foliage  of  this  selection 
are  typical  of  the  species.  However,  the 
branches  are  lax  and  pendulous,  forming  a 
large  mounded  shrub  about  7 feet  tall.  The 
plant  can  easily  be  induced  to  form  a small 
tree  by  staking  a leading  branch  until  the  de- 
sired height  is  reached.  It  is  sold  by  a number 
of  nurseries,  including  Shibamichi  Kanjiro 
Company,  Angyo,  as  Shidare  Ego-no-ki 
("weeping  Styrax”). 

Styrax  japonica  Sieb.  & Zucc.  'Pink 
Chimes'.  New  cultivar  name,  assigned  by 
Carl  R.  Hahn.  Yinger  Collection  No.  834. 

The  leaves  and  flowers  of  this  selection 
are  typical  of  the  species  except  that  the 
flowers  are  pale  pink,  shading  to  darker  pink 
at  the  base  of  the  petals.  Branches  of  young 
plants  are  lax  and  nearly  pendulous,  becom- 
ing less  so  as  the  plant  ages.  The  plant  is  ex- 
tremely floriferous  even  when  young.  It  was 
introduced  about  1976  by  the  Shibamichi 
Kanjiro  Company,  Angyo,  as  Benibana 
Ego-no-ki  ("pink-flowered  Styrux"),  and  it  is 
illustrated  and  described  in  the  fall  1979 
catalogue  (cover  and  page  1)  of  the  Nihon 
Kaki  Nursery  as  Benibana  Issai  Ego 
("early- flowering  pink  Styrax"). 
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Torreya  nucifera  (L.)  Sieb.  & Zucc.  'Gold 
Strike'.  New  cultivar  name,  assigned  by  Carl 
R.  Hahn.  Yinger  Collection  No.  427. 

Most  shoots  on  this  cultivar  are  either 
bright  yellow  entirely  or  have  both  green  and 
yellow  needles  scattered  on  the  same  shoot; 
some  needles  are  striped  green  and  yellow. 
The  stems  of  young  variegated  shoots  are 
yellow.  The  plant  is  not  stable  in  coloration, 
but  usually  about  half  the  shoots  are  varie- 
gated. It  is  grown  and  sold  by  Kiraku  En 
Nursery,  Mito,  Ibaraki,  as  Fuih  Kay  a ("var- 
iegated Torreya"). 

Wisteria  floribunda  (Willd.)  DC.  'Mon 
Nishiki'.  Yinger  Collection  No.  Ill . 

The  emerging  leaves  of  this  selection  are 
liberally  speckled  in  creamy  white  and  some 
yellow  green,  often  having  a slightly  puck- 
ered surface  and  an  undulate  margin.  Leaves 
produced  later  in  the  season  are  usually 
green  and  typical  of  the  species.  The  purple 
flowers  also  are  typical  of  the  species  and  are 
produced  with  the  new  leaves.  The  plant  is 
illustrated  and  described  in  the  spring  1982 
catalogue  (p.  44)  of  the  Kairyo  En  Nursery, 
Angyo.  'Mon  Nishiki'  is  Japanese  for 
"brocade  cloth."  The  plant  is  sold  under  the 
name  'Nishiki'  ("brocade"),  too. 

Zelkova  seirata  (Thunb.)  Mak.  'Green  Veil'. 
New  cultivar  name,  assigned  by  Carl  R. 
Hahn.  Yinger  Collection  No.  835. 

This  cultivar  is  characteristic  of  the 
species,  except  that  the  branches  are  at  first 
slightly  ascending  and  then  strongly  pendu- 
lous, forming  a gracefully  weeping,  narrow 
tree  without  staking.  It  is  an  old  selection 
produced  by  several  nurseries,  including 
Shibamichi  Kanjiro,  Angyo,  as  Shidare 
Keaki  [“weeping Zelkova"]. 


Authors'  Note: 

The  authors  will  try  to  honor  requests  for  more 
information  about  these  plants  and  will  be 
pleased  to  receive  additional  information  as  well. 
At  present,  time  and  money  do  not  permit  the 
depth  of  research  that  would  answer  all  questions 
that  might  be  raised,  but  we  will  try  to  address 
questions  as  they  arise.  It  is  our  intention  to  de- 
posit specimens  and  documentation  of  published 
cultivars  with  the  United  States  National  Ar- 
boretum in  Washington,  D.C.,  as  the  plants  con- 
tinue to  develop.  Correspondence  should  be  sent 
to  Carl  R.  Hahn,  Maryland-National  Capital  Park 
and  Planning  Commission,  8787  Georgia  Ave- 
nue, Silver  Spring,  MD  20907.  (Please  note  that 
the  Arnold  Arboretum  cannot  supply  these  plants 
or  information  regarding  them.) 

The  authors  wish  to  express  their  sincere 
thanks  to  Dr.  Frederick  G.  Meyer  and  Dr.  Theo- 
dore Dudley,  United  States  National  Arboretum; 
Mr.  Philip  Normandy,  Brookside  Gardens;  and 
Ms.  Gennie  Potter,  Maryland-National  Capital 
Park  and  Planning  Commission,  for  their  kind 
and  invaluable  assistance  in  preparing  the  manu- 
script. 
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of  Birds  and  Bayberries:  Alfred  j.  Foidham 

Seed  Dispersal  and  Propagation 
of  Three  Myrica  Species 


The  genus  Myhca  comprises  about  50 
species  (often  ill-defined)  distributed 
throughout  the  temperate  and  subtropical 
areas  of  both  hemispheres.  The  Arnold  Ar- 
boretum collection  includes  three  species: 

M.  pensylvanica,  M.  ceiifera,  and  M.  gale. 

Myhca  pensylvanica  Lois.,  the  common 
bayberry  or  candleberry,  occurs  naturally 
from  Newfoundland  to  western  New  York 
and  Maryland,  chiefly  in  poor  soil.  It  is  suck- 
ering  in  habit  and  tends  to  form  shrubby 
clumps,  which  at  maturity  can  range  from  2 
to  8 feet  in  height.  Frequently  it  is  found  on 
roadside  cuts,  railroad  banks,  gravel  pits,  and 
other  locations  where  topsoil  has  been  re- 
moved completely.  In  Boston  its  shiny  green 
leaves  remain  on  the  branches  until  No- 
vember. They  are  fragrant  when  crushed,  a 
characteristic  of  all  Myhca  species. 

Myhca  cehfera  L.,  the  southern  bayberry, 
wax  myrtle,  or  southern  wax  myrtle,  is  an 
evergreen  plant  native  from  east  Texas  and 
Oklahoma  to  Florida  and  as  far  north  as  New 
lersey.  Although  the  plants  in  the  Ar- 
boretum are  low  in  stature,  the  species  can 
attain  heights  of  30  to  40  feet. 

Myhca  gale  L.,  sweet  gale,  a deciduous 
shrub,  occurs  naturally  in  shallow  waters 
and  swamps  from  Alaska  to  Newfoundland, 
Nova  Scotia,  and  the  northeastern  and  cen- 


tral United  States  and  from  Europe  to  north- 
east Asia. 

All  three  of  these  species  have  nitrogen- 
fixing  root  nodules,  which  enable  them  to 
thrive  in  areas  where  many  other  plants 
could  not  survive.  They  are  dioecious  — 
having  staminate  (male)  and  pistillate  (fe- 
male) flowers  on  different  plants  — like  hol- 
lies and  ashes. 

The  fruits  ol  Myhca  pensylvanica  andM. 
cehfera  are  small  (2.5-3  mm  and  3. 5^. 5 mm 
in  diameter  respectively)  globose  nuts  with 
waxlike  coatings.  It  is  this  waxlike  material 
that  provides  the  fragrance  in  bayberry- 
scented  candles  and  soap.  It  becomes  bluish 
gray  as  it  dries,  making  the  thickly  clustered 
fruits  conspicuous  in  the  landscape.  The 
fruits  ripen  in  late  September  and  are  eaten 
by  birds.  Since  birds  lack  teeth  and  cannot 
chew,  the  hard-coated  seeds  pass  undamaged 
through  their  digestive  systems.  Only  the 
waxy  coating  is  removed,  and  this  is  a pre- 
requisite for  germination.  The  seeds  then 
remain  on  the  ground  throughout  the 
winter,  satisfying  another  requirement  for 
germination,  chilling,  which  activates  the 
embryo. 

The  fruits  of  Myrica  gale  are  different 
from  those  of  M.  pensylvanica  and  M.  ceri- 
fera.  They  are  tightly  packed  around  a cen- 
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tral  axis  to  form  short  (8—10  mm)  catkins 
that  remain  on  the  plant  until  spring.  In- 
stead of  the  waxy  coating  of  the  other 
species,  two  winglike  bracts  dotted  with  yel- 
low resin  enclose  the  fruit  of  M.  gale.  The 
fleshy  bracts  aid  in  the  dispersal  of  the  seeds 
by  flotation,  keeping  them  afloat  when  they 
fall  into  the  water.  Birds  are  not  known  to 
eat  the  fruits  of  sweet  gale. 

Bayberry  plants  [Myrica  pensylvanica]  growing  in 
poor  soil  at  the  intersection  of  Routes  1 and  128 
in  Dedham,  Massachusetts.  These  plants  un- 
doubtedly grew  from  seeds  carried  in  the  diges- 
tive tracts  of  birds  and  dropped  here.  The  trees  in 
the  background  are  red  cedar  [juniperus  vir- 
giniana  L.)  and  probably  were  spread  by  the 
same  means. 


Propagation  by  Seed 

To  germinate  the  seeds  of  Myrica  cerifera 
andM.  pensylvanica  artificially,  one  must 
create  conditions  resembling  those  of  na- 
ture: the  waxy  coating  must  be  removed  and 
the  seeds  placed  in  cold  stratification  at  40°F 
for  three  months.  I divided  fruits  of  M.  ceri- 
fera into  four  lots,  each  containing  100 
seeds,  and  treated  them  as  outlined  below 
(the  fruits  were  collected  on  September  27, 
and  the  aecounting  was  done  five  months 
later): 

Lot  1 : Seeds  were  sown  with  wax  remain- 
ing. Six  seedlings  resulted. 

Lot  2:  Seeds  with  wax  remaining  were 

placed  in  cold  stratification  at  40°F 
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Fruit  and  foliage  of  the  common  bayberry  [Myrica 
pensylvanica). 

for  three  months  and  then  sown.  Sev- 
enteen seedlings  resulted. 

Lot  3:  Seeds  were  sown  with  wax  removed. 
Six  seedlings  resulted. 

Lot  4:  Seeds  with  wax  removed  were  placed 
in  cold  stratification  for  three 
months  and  then  sown.  General  ger- 
mination resulted. 

These  results  demonstrate  the  importance 
of  both  wax  removal  and  cold  stratification 
to  obtain  complete  germination  with  these 
two  species.  Seed  of  Myrica  gale  requires 
only  cold  stratification  — 3 months  at  40°F 
— for  general  germination. 

Ripe  fruits  of  Myrica  can  be  collected  eas- 
ily by  hand.  At  the  Arnold  Arboretum  they 
are  ready  for  collection  in  late  summer.  How 
long  they  remain  on  the  plants  varies  from 
year  to  year,  for  the  birds  remove  them  ear- 


lier in  some  years  than  in  others.  I once  saw 
an  immense  stand  of  M.  pensylvanica  on 
Cape  Cod  heavily  laden  with  fruits  in  Oc- 
tober, but  by  mid-November  all  had  been 
eaten  by  birds.  If  the  seeds  are  to  be  stored 
prior  to  treatment,  the  wax  should  not  be 
removed,  as  it  protects  the  seed  from  desicca- 
tion. 

The  first  step  in  germinating  the  seeds  of 
Myrica  pensylvanica  andM.  cerifera  is  to 
remove  the  waxy  coating.  Rubbing  between 
the  palms  of  the  hands,  rubbing  on  a wire 
screen,  or  soaking  in  warm  water  will  ac- 
complish this.  Next,  the  dewaxed  seeds 
must  be  combined  with  a medium  such  as 
damp  sand  or  damp  peat  moss  and  the  mix- 
ture placed  in  a polyethylene  plastic  bag. 

The  bag  must  be  bound  at  the  mouth  with  a 
rubber  band  to  make  it  vapor  proof.  The 
amount  of  the  medium  need  only  be  two  or 
three  times  the  volume  of  the  seeds,  for  at 
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sowing  time  the  entire  content  of  the  bag 
must  be  used,  and  excessive  medium  could 
lead  to  some  seeds  being  embedded  too 
deeply.  The  bag  must  then  be  placed  in  a 
40°F  refrigerator  for  three  months,  after 
which  the  contents  are  sown.  When  this 
procedure  is  followed,  complete  germination 
can  be  expected  in  about  three  weeks. 

Vegetative  Propagation 

Myrica  tends  to  be  suckering  in  habit,  and 
shoots  with  roots  can  be  separated  from 
around  the  bases  of  the  parent  plants.  New 
plants  also  can  be  started  from  softwood  cut- 
tings. 
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The  Pihon  Pine:  A Natural  and  Cultural 
History,  by  Ronald  M.  banner.  With  a Sec- 
tion on  Pine  Nut  Cookery  by  Harriette  ban- 
ner. Reno,  Nevada;  University  of  Nevada 
Press.  208  pp.  $13.50. 

RICHARD  WARREN 

From  the  Texas  Panhandle  almost  to  the 
Pacific  Ocean,  from  Mexico  to  southern 
Idaho,  covering  70,000  square  miles,  grows 
the  pihon-juniper  woodland,  so  little  known 
to  us  in  the  East.  In  this  compact  volume 
Professor  banner  tells  us  why  this  woodland 
is  important.  He  opens  our  eyes  to  its  prehis- 
tory, its  history,  and  its  future. 

Pines  originally  immigrated  to  North 
America  from  Asia.  Some  found  temperate 
homes  in  our  continent  and  in  Europe.  Oth- 
ers went  southward  to  Mexico  and  split  into 
many  genetic  variants,  the  forerunners  of 
the  present  bewildering  array  of  Mexican 
pines.  From  them  a group  of  drought-hardy, 
soft- wooded  pines,  with  one  to  five  leaves  in 
a fascicle  and  large,  wingless  edible  nuts, 
evolved  to  comprise  the  present  1 1 species  of 
pihon  pines  recognized  by  the  author.  The 
uplift  of  the  Sierra  Nevada  in  the  Pleiocene 
barred  the  moisture-laden  Pacific  winds 
from  the  interior  of  the  continent  they  had 
formerly  penetrated.  This  event  brought  a 
drought  to  the  southwest  of  what  was  later 
to  be  the  United  States,  and  the  redwoods 
there  died,  and  the  pihons,  particularly 
Pinus  monophylla,  moved  in. 

banner  tells  us  of  the  birds,  the  animals. 

Continued  on  page  36 


E.  H.  Wilson,  Yichang,  Ferguson 

and  the  Kiwifruit 


The  fruits  are  rounded  to  oval  IV2-I  inches  long, 
russet-colored  and  more  or  less  hairy.  The  skin  of  the 
fruit  is  very  thin  and  the  flesh  is  green,  sweet  and  pleas- 
ant to  the  palate  and  is  excellent  for  dessert  or  for  mak- 
ing a preserve. 

E.  H.  Wilson 

1915 

So  wrote  E.  H.  Wilson  of  the  fruit  of  Ac- 
tinidia  chinensis  Planchon  var.  hispida  C.  F. 
Liang,  the  fruit  known  to  the  Chinese  as  the 
yang  tao  oxmihoutao  and  now  known  to 
most  of  us  as  the  Chinese  gooseberry  or 
kiwifruit.  At  the  turn  of  the  century,  the 
kiwifruit  was  a wild  plant  in  China,  a very 
handsome  climbing  plant,  ideal  for  pergolas, 
but  only  one  of  the  many  interesting  new 
Chinese  plants  being  brought  into  cultiva- 
tion in  Europe.  By  the  1950s  it  had  become  a 
useful  fruiting  plant  grown  in  a few  com- 
mercial orchards  in  New  Zealand.  The  total 
plantings  then  occupied  fewer  than  a hun- 
dred acres,  and  only  small  quantities  of  fruit 
were  exported  to  the  United  Kingdom. 

In  the  early  1960s  the  first  shipment  of 
kiwifruit  was  sent  to  the  United  States.  Or- 
chardists  in  California  began  planting  it 
soon  after,  when  they  discovered  that  the 
fruit  produced  in  New  Zealand  was  being 
sold  in  Los  Angeles  for  remarkably  high 
prices.  By  1968  they  had  planted  15  acres. 

Today  the  kiwifruit  has  become  a hor- 
ticultural success  story.  At  the  beginning  of 
1983,  kiwifruit  orchards  covered  over  20,000 


acres  in  New  Zealand,  and  that  area  is  in- 
creasing by  3000  to  4000  acres  annually.  It  is 
estimated  that  there  are  now  over  6000  acres 
of  the  fruit  in  California.  Plantings  are  being 
made  in  many  other  parts  of  the  world  also: 
France,  Italy,  Spain,  Israel,  fapan.  South 
Korea,  Chile,  Australia,  Zimbabwe,  and 
South  Africa. 

In  comparison  to  that  of  most  other  fruit 
crops,  the  history  of  the  introduction  of  the 
kiwifruit  is  remarkably  well-documented. 
By  reading  the  accounts  of  the  plant  explor- 
ers, old  gardening  and  horticultural  journals, 
missionary  records,  and  reports  and  files  of 
government  research  stations,  and  by  talk- 
ing to  older  growers  and  nurserymen,  we  can 
trace  almost  every  step  in  the  domestication 
of  the  kiwifruit.  We  can  follow  it  from  its 
origin  in  China  to  its  dispersal  throughout 
the  world  and  its  development  as  an  impor- 
tant horticultural  crop. 


The  Kiwifruit  in  China 

Accounts  of  the  kiwifruit  appear  in  many 
of  the  early  Chinese  texts.  Indeed,  it  is  some- 
times suggested  that  the  earliest  references 
to  it  can  be  found  in  classics  of  over  2000 
years  ago.  Identification  of  plants  mentioned 
in  such  texts  is  notoriously  difficult,  how- 
ever. Many  of  the  descriptions  are  vague,  the 
allusions  poetic,  and  a single  plant  is  some- 
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times  referred  to  by  the  different  names  it 
had  in  different  parts  of  China  (worse,  the 
same  name  is  sometimes  used  for  different 
plants).  The  first  unequivocal  descriptions  of 
the  kiwifruit  date  from  the  Tang  dynasty 
(A.D.  618-907),  and  one  poem  indicates  that 
cultivation  of  it  may  have  begun  about  this 
time  (Yan  1981).  Cultivation  cannot  have 
been  extensive,  however,  since  most  writers 
consistently  describe  the  kiwifruit  as  being  a 
wild  plant,  a plant  of  the  mountains.  At 
times  the  peasants  would  bring  it  to  town  to 
sell  in  the  markets. 


A kiwifruit  orchard  near  Auckland,  New  Zea- 
land. Tree  ferns  [Cyathea  sp.)  can  be  seen  in  the 
shelter  belt  at  left. 


European  Discovery  of  the  Kiwifruit 

The  first  known  collector  of  kiwifruit 
plants  was  Pere  Pierre  Noel  Le  Cheron  d'ln- 
carville,  a French  Jesuit  who  spent  17  years 
at  the  Imperial  Court  in  Beijing  (Peking).  He 
collected  specimens  (but  no  fruit)  at  Macao, 
soon  after  his  arrival  in  China  in  late  1 740. 
Incarville  sent  his  specimens  back  to  France 
but  they  remained  there,  ignored  and  unde- 
scribed, for  over  a century  (Franchet  1882). 
The  plant  was  formally  described,  and 
nzm&d  Actinidia  chinensis,  in  1847  (Plan- 
chon  1847),  based  on  specimens  collected 
several  years  earlier  by  Robert  Fortune,  who 
had  been  sent  to  China  by  the  Horticultural 
Society  of  London  (Cox  1943).  Fortune 
brought  back  dried  specimens  of  kiwifruit 
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foliage  and  flowers  but  made  no  mention  of 
the  fruit.  He  probably  had  not  seen  fruit,  as 
he  had  had  only  a few  chances  of  traveling 
any  distance  from  the  main  ports. 

Towards  the  end  of  the  19th  century, 
botanists  and  horticulturists  in  Europe  and 
North  America  were  becoming  more  aware 
of  the  variety  and  beauty  of  the  Chinese  flora 
and  the  fitness  of  many  of  the  plants  for 
temperate  climates.  This  increased  aware- 
ness was  due  in  large  part  to  the  efforts  of 
Augustine  Henry,  who  spent  20  years  in  the 
service  of  the  Chinese  Maritime  Customs. 
On  his  first  tour  of  duty,  from  1882  to  1889, 
Henry  was  stationed  at  Yichang  (Ichang),  a 
small  port  on  the  Yangtze  River  about  a 
thousand  miles  inland  and  just  downstream 
from  the  famed  Yangtze  Gorges. 

Yichang  had  only  a small  European  popu- 
lation, and  life  in  such  an  outpost  could  be 
very  lonely  and  dreary.  Henry  took  up  an 
interest  in  botany.  "My  collecting  is  my 
exercise,  and  it  keeps  me  in  health,  bodily 
and  mental;  in  these  out-of-the-way  posts, 
where  stagnation  is  the  rule"  (Henry  1896). 
He  was  particularly  interested  in  the  eco- 
nomic uses  of  plants  in  China  and  in  the  ori- 
gins of  cultivated  plants.  His  writings  refer 
to  the  kiwifruit  several  times:  "a  climbing 
shrub  which  bears  edible  fruit  about  the  size 
of  a plum"  (Henry  1887);  "a  very  large  climb- 
ing shrub  with  white  conspicuous  flowers 
and  fruit  about  the  size  of  a plum,  which  can 
be  made  into  a good  jam  with  a guava-jelly 
kind  of  flavour.  This  fruit  might  be  much 
improved  by  cultivation"  (Henry  1893); 
"produces  in  the  wild  state  excellent  fruit 


Mature  kiwifmit  are  harvested  in  New  Zealand 
during  May  (early  autumn).  (Photo  courtesy  of  the 
New  Zealand  Kiwifruit  Authority.) 


about  the  size  of  a big  plum  ....  the  fruit 
would  be  a great  acquisition,  I think"  (Henry 
1903).  Henry  encouraged  and  aided  expedi- 
tions to  collect  seed  and  explore  the  flora  of 
western  China. 


Wilson  and  the  Introduction  of  the 
Kiwifruit  to  Europe 

Of  the  various  collecting  expeditions, 

E.  H.  Wilson's  had  the  greatest  success.  On 
his  first  two  trips  to  China,  Wilson  was  in 
the  employ  of  James  Veitch  & Sons,  the 
famous  London  nursery  firm.  Veitch's  had 
sent  a series  of  travelers  abroad  to  collect 
plants  suitable  for  the  nursery  trade.  From 
1840  to  1905  they  almost  always  had  at  least 
one  collector  overseas  in  the  botanically  un- 
explored parts  of  the  world,  and  a remark- 
able range  of  plants  had  thus  been  intro- 
duced to  Great  Britain  (Veitch  1906;  Fuller 
and  Langdon  1973).  James  Herbert  Veitch, 
one  of  the  younger  members  of  the  family, 
had  collected  in  Japan  in  the  early  1890s,  and 
he  was  aware  of  the  richness  of  the  Chinese 
flora.  He  had  been  keen  to  go  to  China  but 
had  been  refused  permission  by  his  uncle 
Henry  James  Veitch  (Howard  1980).  Sir  Wil- 
liam Thiselton-Dyer,  then  director  of  Kew, 
had  been  getting  enthusiastic  letters  from 
Henry;  he  was  undoubtedly  an  ally  in  em- 
phasizing the  advantages  of  an  expedition  to 
China  (Nelson  1983).  Another  ally  was  C.  S. 
Sargent  of  the  Arnold  Arboretum  (Wilson 
1913).  In  1899  Thiselton-Dyer  was  asked  by 
Veitch's  to  recommend  a young  man  capable 
of  undertaking  a prolonged  collecting  jour- 
ney in  China.  Thiselton-Dyer  proposed  E.  H. 
Wilson  (see  Howard  1980). 

The  object  of  Wilson's  first  trip  for 
Veitch's  was  to  obtain  seeds,  bulbs,  and  liv- 
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ing  plants  of  species  almost  certain  to  be 
hardy  in  Great  Britain,  species  at  that  time 
known  only  by  dried  herbarium  specimens. 
Plant  collecting  was  often  extraordinarily 
competitive,  and  claims  to  priority  were 
considered  very  important.  In  a newspaper 
interview  at  the  time  ("The  Flora  and  Fauna 
of  Ichang,"  1902),  Wilson  therefore  said  only 
that  his  "object  has  not  been  to  collect  any 
particular  species  of  plants,  but  anything 
likely  to  be  of  interest  or  value  to  the  botani- 
cal world."  Later  he  admitted  that  he  in  fact 
had  instructions  to  collect  a very  particular 
species  of  plant,  Davidia  involucrata. 

Wilson's  first  task  was  to  visit  Flenry,  who 
was  then  at  Simao  (Szemao),  Yunnan,  to  ob- 
tain details  about  Davidia  and  information 
on  the  flora  of  western  China  in  general 
(Wilson  1938).  The  journey  to  Simao  to  see 
Henry  certainly  was  not  an  easy  one:  "I 
crossed  no  less  than  eleven  distinct  ranges, 
the  highest  altitude  being  8200  ft.,  and  many 
exceeded  7000  ft.  and  were  fearfully  steep.  In 
one  place  we  ascended  1000  ft.  in  three- 
quarters  of  an  hour.  The  easiest  way  to  climh 
such  a mountain  is  to  hang  on  to  the  mule's 
tail  and  let  him  drag  you  up"  (Wilson  1900). 
Simao  was  "the  most  God-forsaken  place 
imaginable"  but  the  trip  was  worth  it:  "I 
found  Dr.  Henry  a splendid  fellow,  full  of 
knowledge  of  all  kinds.  A more  genial  man  I 
have  never  met.  He  assisted  me  in  every  way 
he  could,  and  whatever  success  attends  our 
venture  will  be  largely  due  to  him"  (Wilson 
1900).  Henry  "freely  imparted  important  in- 
formation regarding  the  plants  Wilson  was 
in  search  of,  and  the  ways  and  means  of 
reaching  them"  (Veitch  1906).  Wilson  prof- 
ited by  this  advice  and  used  much  of  Hen- 
ry's field  experience  in  making  his  early 
plant  introductions.  As  B.  D.  Morley  (1979) 


E.  H.  Wilson  with  two  Japanese  friends, 

T.  Miyoshi  and  H.  Ushio.  The  photo  was  taken  in 
Kagoshima,  when  Wilson  visited  Japan  in  1917. 


has  pointed  out,  many  of  the  plants  first  in- 
troduced by  Wilson  were  those  discovered 
by  Henry  during  his  period  at  Yichang.  Al- 
though Henry  did  not  discover  the  kiwifruit, 
it  was  he  who  sent  the  first  fruits  to  Europe 
and  recommended  that  the  plant  be  culti- 
vated. 

After  leaving  Henry,  Wilson  traveled  to 
Shanghai  and  then  up  the  Yangtze  River  to 
Yichang,  where  he  established  himself  for 
the  next  two  years  (Wilson  1905).  Yichang 
was  by  now  a busy  port.  (The  Yangtze 
Gorges  made  Yichang  the  upper  limit  for 
steamers  on  the  river.)  The  Chinese  popula- 
tion was  about  35,000,  and  the  European 
population  had  increased  from  the  dozen  of 
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Henry's  early  days  in  China  to  about  45. 
There  was  the  staff  of  the  Maritime  Cus- 
toms, the  English  consulate,  the  German 
consulate,  and  about  20  missionaries.  The 
China  Inland  Mission,  the  Scottish  Mission, 
the  American  Presbyterian  Mission,  the 
American  Episcopalian  Mission,  the  Scan- 
dinavian Mission,  the  Canadian  Mission, 
and  the  Roman  Catholic  Mission  were  all 
resident  or  frequent  passers  through. 

Yichang  was  the  starting  point  for  travels 
into  western  China.  Wilson  made  it  his  base 
for  collecting  trips  into  the  mountains  and 
for  overwintering. 

j In  1900  Wilson  obtained  seed  of  671  dif- 
I ferent  species  of  plants,  herbarium  speci- 
! mens  of  1764  species,  and  a great  quantity  of 
bulbs  and  roots  of  herbaceous  plants.  His 
collections  during  the  following  year  were 
also  impressive:  seed  of  305  species,  her- 
barium specimens  of  906  species,  and  35 
cases  of  bulbs,  living  roots,  and  rhizomes  of 
herbaceous  plants,  all  shipped  to  Britain 
(Veitch  1906).  As  the  parcels  of  seed  arrived 
from  China,  they  were  sorted  and  sent  to  the 
various  Veitch  nurseries.  Here  nothing  was 
stinted  in  the  attempt  to  get  satisfactory 
germination  (Harrow  1931).  Often,  of  course, 
the  seed  of  a species  would  fail  to  germinate, 
i but  many  efforts  were  successful.  In  1904 
the  kiwifruit  appeared  in  the  Veitch 
catalogue.  "It  has  recently  been  raised  from 
seed  gathered  in  the  province  of  Hupeh, 
Central  China,  sent  by  Wilson,  and  has 
proved  hardy  and  of  very  rapid  growth,  at  our 
Coombe  Wood  Nursery  ....  [It  produces] 
edible  fruits  the  size  of  walnuts,  and  the 
flavour  of  ripe  gooseberries.  Apart  from  its 
flowering  and  fruiting  qualities  it  is  a re- 
markably handsome  plant,  and  will  be  of 
great  value  as  a pillar  or  pergola  plant  in  the 


Kiwifruit  being  inspected  and  graded  in  New  Zea- 
land. (Photo  courtesy  of  the  New  Zealand  Kiwi- 
fruit Authority.) 


open  garden"  (James  Veitch  Sons  Ltd. 
1904). 

Like  many  of  the  other  plants  brought  in 
from  China,  the  kiwifruit  initially  aroused 
great  interest.  It  received  an  Award  of  Merit 
from  the  Royal  Horticultural  Society  in 
1908.  The  first  flowering  of  plants  in  En- 
gland and  France  was  noted  at  length  in  the 
horticultural  journals  of  1909.  But  Wilson 
was  not  satisfied  with  the  plant's  perfor- 
mance in  England:  writing  to  C.  S.  Sargent 
he  complained,  "A.  chinensis,  introduced  by 
Messrs.  Veitch,  has  so  far  failed  to  do  itself 
full  justice;  but,  in  the  years  to  come,  I be- 
lieve it  will  be  one  of  the  finest  ornamental 
climbers  in  cultivation  ....  A difficulty  to 
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the  classifier  and  a drawback  from  the  cul- 
tivator's point  of  view  is  the  fact  of  the  flow- 
ers being  polygamous  [dioecius]"  (Wilson 
1909). 

That  the  flowers  are  dioecius  (bearing 
staminate  [male]  and  pistillate  [female] 
flowers  on  different  plants)  was  definitely  a 
drawback,  for  all  the  plants  introduced  and 
sold  by  the  Veitch  nursery  were  staminate. 
Without  pistillate  plants,  horticulturists 
could  not  produce  the  new  and  rare  fruit 
Henry  and  Wilson  had  hoped  for.  It  was  not 
until  1912,  eight  years  after  the  first  plants 
were  distributed,  that  the  nursery  was  able 
to  advertise  that  among  the  new  plants  re- 
cently introduced  from  western  China 
through  E.  H.  Wilson  was  "Actinidia 
chinensis  foemina.  The  female  form  ....  in 
habit  of  growth  ...  is  similar  to  the  now 
well-known  male  form"  (James  Veitch  & 
Sons  1912).  It  seems,  however,  that  by  then 
horticulturists  in  Europe  had  lost  interest  in 
the  kiwifruit.  The  long-awaited  first  produc- 
tion of  fruit  in  England  in  1911  appears  to 
have  gone  almost  unremarked.  The  dissolu- 
tion of  the  Veitch  firm,  and  then  the  Great 
War,  came  soon  after.  The  kiwifruit  in 
Britain  has  remained  only  an  ornamental 
curiosity;  certainly  the  plants  brought  in  by 
Wilson  and  sold  by  the  Veitchs  did  not  give 
rise  to  any  new  horticultural  industry. 

Making  matters  worse,  it  is  now  apparent 
that  Wilson  could  not  even  claim  credit  for 
introducing  the  first  kiwifruit  to  Europe,  just 
as  he  could  not  claim  credit  for  the  first 
Davidia.  In  1897  Maurice  de  Vilmorin  had 
secured  seed  oi  Davidia  from  Pere  Paul  Guil- 
laume Farges,  a member  of  the  Missions 
Etrangeres,  stationed  in  northeast  Sichuan. 
The  following  year,  and  two  or  three  years 
before  Wilson's  collections  reached  England, 


one  Davidia  plant  was  successfully  raised  at 
the  arboretum  at  Les  Barres,  in  France.  A 
rooted  cutting  of  this  plant  was  sent  to  Kew 
in  1901  while  Wilson  was  still  in  China.  At 
that  time  plant  introduction  was  very  com- 
petitive, and  for  Wilson  this  was  "yet  one 
little  cup  of  bitterness  to  drain"  (Wilson 
1938).  Again,  Farges  had  sent  seed,  in  the 
case  oi  Actinidia  chinensis,  to  Vilmorin  in 
1898,  and  a plant  had  been  raised  in  1899 
(Vilmorin  and  Bois  1904),  several  years  be- 
fore Wilson's  own  seed  had  arrived  in 
Europe.  No  matter  that  Wilson  was  respon- 
sible for  the  introduction  of  every  seedling 
plant  but  one  of  the  kiwifruit:  he  could  not 
claim  the  first  plant. 


The  Kiwifruit  in  the  United  States 

At  the  beginning  of  this  century,  the  main 
organization  introducing  new  plants  into  the 
United  States  was  the  Office  of  Foreign  Seed 
and  Plant  Introduction  in  the  Bureau  of 
Plant  Industry,  U.S.  Department  of  Agricul- 
ture. The  earliest  recorded  introductions  of 
kiwifruit  into  the  United  States  occurred  in 
1900  (USDA  Bureau  of  Plant  Industry  1905). 
The  seed  of  the  yang  tao  (the  name  used  in 
the  Yangtze  Valley)  first  came  from  G.  D. 
Brill,  who  had  made  an  extended  trip 
through  China  and  visited  Yichang.  Some  of 
the  other  seed  he  sent  is  listed  as  being  "pre- 
sented by  Mr.  E.  H.  Wilson  of  Kew  Gardens, 
through  Mr.  G.  D.  Brill."  This  seed  failed  to 
grow,  however  (Fairchild  1913).  The  next 
imports  from  China  were  more  successful. 

In  the  autumn  of  1903,  the  American 
consul-general  at  Hankou  (Hankow),  L.  S. 
Wilcox,  received  a sample  of  kiwifruit  sent 
downriver  by  a Mr.  Goodhart  of  Yichang. 
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“When  the  fruits  are  picked  and  left  for  a few 
days  until  soft  they  are  very  fine  eating/' 
Wilcox  said.  “They  have  the  flavour  of  the 
gooseberry,  fig,  and  citron.  They  make  de- 
licious jam,  pies,  and  sauce."  Wilcox  was  so 
impressed  that  he  decided  to  get  a few  plants 
to  send  to  the  U.S.  Department  of  Agricul- 
ture. 

A letter  was  sent  to  Mr.  Goodhart  in 
Yichang  who  agreed  to  help.  For  a long  time 
nothing  happened.  Finally,  Wilcox  wrote,  “a 
box  came  [on  March  19,  1904J  weighing 


Harvested  kiwifruit  are  removed  from  the  or- 
chard in  large  bins.  (Photo  courtesy  of  the  New 
Zealand  Kiwifruit  Authority.) 


three  or  four  hundred  pounds,  with  the  in- 
formation that  they  had  been  secured  at 
Chungking  (1000  miles  up  river)  from  plants 
formerly  obtained  on  the  borders  of  Yunnan 
by  Mr.  Wilson,  under  whose  advice  they 
have  been  packed  in  moss  and  sand,  war- 
ranted to  keep  for  months.  I felt  I had  a white 
elephant  in  my  hands;  the  bill  for  them,  has 
not  yet  been  presented"  (L.  S.  Wilcox,  quoted 
by  Fairchild  1913).  Four  vines  survived  the 
long  journey  from  Hankou  to  Shanghai, 
Nagasaki,  San  Francisco,  and,  finally,  the 
Plant  Introduction  garden  at  Chico,  Califor- 
nia. The  vines  grew  well  and  flowered  for  the 
first  time  in  1907  (Fischer  1909).  Over  the 
next  few  years  more  than  1300  young  plants 
propagated  from  the  four  vines  were  widely 
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distributed  throughout  the  Pacific  and  Gulf 
States  (Fairchild  1913).  Unfortunately,  all  of 
these  plants  also  proved  to  be  staminate  and 
were  therefore  valuable  only  as  ornamentals. 
The  potential  value  of  the  kiwifruit  as  a 
fruiting  plant  could  not  be  assessed. 

Why  all  the  plants  initially  introduced  to 
the  United  States  and  England  proved  to  be 
staminate  is  unknown.  Early  botanists  noted 
that  staminate  kiwifruit  plants  are  consid- 
erably more  common  in  the  wild  than  pistil- 
late plants.  Herbarium  material  of  many  Ac- 
tinidia  species  is  also  mostly  staminate:  this 
may  result  from  a predominance  of  stami- 
nate plants  in  the  wild,  or  simply  from  the 
greater  floriferousness  and  therefore  more 
frequent  collection  of  staminate  plants.  No 
experimental  evidence  exists  for  sex  ratios 
either  in  the  wild  or  from  seed. 

Finally,  in  1913,  the  bureau  purchased 
plants  from  Veitch's  that  had  been  grown 
from  cuttings  of  the  female  plant  (sent  hy 
Wilson)  that  had  produced  fruit  in  England 
in  1 9 1 1 . Although  some  plants  from  seed 
sent  earlier  by  Wilson  later  proved  to  be  fe- 
male, these  plants  from  Veitch's  were  "the 
first  known  female  plants  of  this  promising 
fruit-producing  species  to  be  introduced  into 
the  United  States"  (USDA  Bureau  of  Plant  In- 
dustry 1915a).  Two  years  later  a photograph 
was  published  of  a kiwifruit  vine  "bearing  a 
single  ....  fruit,  the  first  to  be  produced  in 
America.  The  vine  [of  unstated  origin]  was 
trained  over  the  porch  of  a private  house  at 
Chico,  California,  and  produced  a number  of 
fruits"  but  unfortunately  "never  reached 
maturity"  (USDA  Bureau  of  Plant  Industry 
1915b). 

Thus  Wilson  was  clearly  responsible,  di- 
rectly or  indirectly,  for  the  introduction  of 
the  kiwifruit  into  the  United  States.  Wilson 


believed  the  kiwifruit  had  considerable  po- 
tential as  a fruiting  plant,  as  did  David  Fair- 
child,  the  agricultural  explorer  in  charge  of 
the  Office  of  Plant  Introduction.  Fruit  pro- 
duced from  vines  growing  in  California  was 
shipped  to  Washington  and  "eaten  by  a 
number  of  people  of  discriminating  taste, 
and  the  universal  opinion  appears  to  be  that 
we  have  in  this  Chinese  fruit  a distinct  new 
possibility  for  borne  gardens  in  Southern  re- 
gions. What  American  horticulturists  will 
do  with  it  remains  to  be  seen"  (USDA 
Bureau  of  Plant  Industry  1918).  As  we  now 
know,  American  horticulturists  did  very  lit- 
tle. Just  as  it  had  in  England,  the  kiwifruit 
remained  no  more  than  an  ornamental 
curiosity  in  the  United  States.  So  little 
interest  was  taken  in  it  that  Wilson  didn't 
even  include  it  in  a manuscript  he  was  com- 
pleting at  the  time  of  his  death  in  1930, 
"Wilson's  Plants  in  Cultivation."  The 
manuscript  has  accounts  of  three  different 
Actinidia  species  but  not  the  kiwifruit,  Ac- 
tinidia  chinensis,  even  though  the  kiwifruit 
is  now  considered  perhaps  the  most  impor- 
tant of  all  the  commercial  plants  Wilson 
brought  into  cultivation. 


The  Arrival  of  the  Kiwifruit  in  New 
Zealand 

The  introduction  of  the  kiwifruit  to  Brit- 
ain and  the  United  States  is  surprisingly 
well  documented,  but  it  has  little  commer- 
cial significance.  These  introductions  did 
not  lead  to  the  horticultural  industry  of  to- 
day. Ironically,  very  little  has  been  written 
on  how  the  kiwifruit  was  introduced  into 
New  Zealand,  even  though  all  commercial 
kiwifruit  orchards  throughout  the  world  are 
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based  on  scions  or  seeds  that  originated  in 
New  Zealand. 

The  first  known  kiwifruit  plants  in  New 
Zealand  were  grown  near  Wanganui,  a town 
on  the  west  coast  of  the  North  Island.  Alex- 
ander Allison  was  a sheep-farmer  there 
whose  greatest  interest  was  the  growing  of 
all  sorts  of  plants  and  trees  and,  most  par- 
ticularly, new  and  novel  fruiting  plants  (Al- 
lison 1930).  One  of  the  plants  he  succeeded 
in  getting  to  grow  and  produce  fruit  was  the 
kiwifruit.  An  acquaintance  of  Allison, 
named  Frank  Mason,  wrote:  "I  have  a record 
in  my  diary  dated  July  10th  1910  that  1 had 
tasted  the  fruit  of  this  plant  from  a bush 
grown  in  his  garden"  (Mason  1953).  Al- 
though it  is  uncertain  as  to  whether  these 
were  the  first  kiwifruit  plants  in  New  Zea- 
land, it  is  clear  that  they  were  very  impor- 
tant: all  the  cultivars  of  kiwifruit,  and  all  the 
kiwifruit  plantings  in  New  Zealand,  can  be 
traced  to  Allison's  plants  in  Wanganui. 

The  most  plausible  story  as  to  how  Alex- 
ander Allison  obtained  his  first  seeds  or 
plants  takes  us  back  to  Wilson  and  Yichang. 
Most  of  the  Europeans  in  Yichang  lived  out- 
side the  Chinese  city  in  a suburb  stretched 
along  the  bank  of  the  Yangtze.  Here  were  the 
buildings  of  the  Imperial  Maritime  Cus- 
toms, the  consulates,  and  the  various  mis- 
sions. A British  gunboat  often  lay  opposite  at 
anchor  in  the  stream.  Life  for  the  European 
population  had  its  difficulties,  as  that  re- 
markable traveler  Mrs.  Bishop  (Isabella  Bird) 
observed:  "Their  amusements  consist 
chiefly  in  tennis,  shooting,  and  boating  pic- 
nics to  some  of  the  picturesque  ravines  and 
rock  temples  off  the  main  river,  and  to  the 
Ichang  Gorge.  The  British  Consul . . . and 
the  Commissioner  of  Customs  ...  do  their 
best  to  alleviate  what,  it  must  be  confessed. 


is  the  great  monotony  of  life  in  a small  and 
isolated  community  ....  amusements  are 
apt  to  pall.  The  winter  evenings  are  long  and 
dull,  and  those  of  summer  hot  and 
mosquito-infested.  People  soon  gauge  the 
mental  and  social  possibilities  of  new- 
comers, and  know  exactly  what  their 
neighbours  think  on  every  subject  which  can 
arise, . . . and  the  arrival  of  a stranger  and  of 
the  mail  boat  and  the  changes  in  the  cus- 
toms staff  are  the  chief  varieties  in  life" 
(Bishop  1899). 

Wilson  was  one  such  stranger;  his  fre- 
quent comings  and  goings  would  inevitably 
have  been  one  of  the  "chief  varieties  in  life." 
He  would  undoubtedly  have  been  known 
personally  to  every  European  resident  of 
Yichang.  He  has  written  that  "in  1900  I had 
the  pleasure  of  introducing  this  fruit  to  the 
foreign  residents  of  Ichang,  with  whom  it 
found  immediate  favour,  and  is  now  known 
throughout  the  Yangtze  Valley  as  the 
Ichang  gooseberry"  (Wilson  1929). 

The  Church  of  Scotland  opened  its  mis- 
sion at  Yichang  in  1878.  In  1897  the  work  of 
the  mission  was  augmented  by  the  arrival  of 
three  young  female  missionaries  from  New 
Zealand  under  the  sponsorship  of  the 
Church  of  Scotland  Women's  Association 
for  Foreign  Missions  (Hewat  1960).  One  of 
these  missionaries  was  C.  G.  (Katie)  Fraser,  a 
teacher  and  evangelist,  who  was  to  remain  at 
Y ichang  until  the  Revolution  of  1 9 1 1 . Miss 
Fraser  had  sisters  in  New  Zealand,  one  of 
whom,  M.  I.  (Isabel)  Fraser,  was  also  a 
teacher  and  principal  of  Wanganui  Girls' 
College.  In  1903  Isabel  Fraser  was  granted  a 
leave  of  absence  for  eight  months  and  she 
left  Wanganui  to  join  her  sister  in  China. 
When  she  returned  to  New  Zealand  in  Feb- 
ruary 1904,  she  brought  with  her  some  seeds 
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of  the  kiwifruit.  A.  M.  Atkins,  a niece  of 
Alexander  Allison,  recalled:  "Many  years 
ago,  when  I was  at  Wanganui  Girls'  College, 
the  head  mistress.  Miss  M.  I.  Fraser,  went  for 
a holiday  to  China  and  brought  back  some 
seeds  of  Chinese  Gooseberry  [kiwifruit]. 
These  she  gave  to  [Mrs.  Atkins'  father]  Mr. 
Thomas  Allison,  who  passed  them  on  to  his 
brother,  Mr.  Alexander  Allison;  he  grew 
them  . . ."  (Atkins  1948). 

Today,  nearly  80  years  later,  it  is  not  pos- 
sible for  us  to  confirm  that  the  seed  brought 
from  China  by  Isabel  Fraser  and  given  to 
Alexander  Allison  did  actually  grow  and 
produce  the  plants  that  were  fruiting  in 
1910.  Allison's  plants  may  have  come  from 
elsewhere.  It  has  been  suggested  that  other 
introductions  of  kiwifruit  to  Wanganui  took 
place  at  about  the  same  time.  Nevertheless, 
it  seems  plausible  that  the  kiwifruit  of  today 
had  its  origin  in  those  seeds  from  Yichang 
and  that  Katie  Fraser  was  made  aware  of  the 
kiwifruit  by  Wilson:  Wilson  is  therefore  due 
much  of  the  credit  — even  if  indirectly  — for 
bringing  the  kiwifruit  to  New  Zealand. 

It  seems  ironic  that  the  sending  of  seed  by 
a missionary  to  an  amateur  gardener  should 
eventually  lead  to  a new  horticultural  indus- 
try, when  the  efforts  of  the  Veitch  Nursery 
and  the  U.S.  Department  of  Agriculture 
were  so  much  less  successful.  After  all, 
Veitch's  was  the  greatest  nursery  of  its  day, 
and  the  U.S.  Department  of  Agriculture  had 
all  the  resources  of  the  Office  of  Foreign  Seed 
and  Plant  Introduction,  with  its  plant 
explorers  and  its  chain  of  plant  introduction 
gardens.  Perhaps  it  is  largely  luck  that  de- 
termines whether  the  introduction  of  a new 
plant  is  successful. 


Author's  Note 

I am  grateful  to  Dr.  H.  M.  Mouat,  formerly  of 
the  Fruit  Research  Division,  Department  of  Sci- 
entific and  Industrial  Research,  New  Zealand,  for 
permission  to  cite  the  letter  from  Mr.  Frank  Ma- 
son, and  to  Dr.  E.  C.  Nelson,  National  Botanic 
Garden,  Dublin,  Ireland,  for  permission  to  read 
his  then  unpublished  manuscript  on  Augustine 
Henry.  The  excerpt  of  the  letter  by  Dr.  Henry  is 
published  with  the  permission  of  the  Royal 
Botanic  Gardens,  Kew.  My  thanks  are  due  to  Miss 
Bella  Smith  and  the  library  staff  at  the  Mt.  Albert 
Research  Centre,  Department  of  Scientific  and 
Industrial  Research,  Auckland,  New  Zealand,  the 
Arnold  Arboretum,  the  Auckland  Institute  and 
Museum,  the  Church  of  Scotland,  the  National 
Library  of  Scotland,  and  the  Royal  Botanic 
Gardens,  Kew. 
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the  humans,  and  the  pests  (the  wood  rats 
[pack  rats]  and  the  jays  that  store  the  seeds 
for  the  winter)  that  have  been  associated 
with  these  plants  over  the  years.  Even  bears 
and  bighorns  like  them.  He  stresses  the  im- 
portance of  the  nuts  as  a food  crop  for  the  In- 
dians and  others.  In  the  time  of  the  Spanish 
explorations,  the  pine  nuts  saved  more  than  a 
few  lives  that  otherwise  would  have  been 
claimed  by  starvation. 

The  silver  mining  days  of  the  1880s 
brought  an  influx  of  people  to  the  South- 
west. They  ravaged  the  woodlands.  Pihon 
wood  provided  the  charcoal  needed  for  the 
smelting  operations.  Rivalries  to  obtain  the 
wood  often  caused  bloodshed.  And  unwise 
methods  of  "chaining"  the  forests,  with  the 
idea  of  providing  grazing  land,  have  persisted 
until  the  present.  The  author  does  not  hesi- 
tate to  point  the  finger  at  the  Forest  Service 
for  its  share  in  this  and  other  controversial 
practices. 

Fanner  has  included  an  important  chapter 
on  the  taxonomic  story,  the  history  of  the 
identification  and  naming  of  the  species  as 
far  back  as  Fremont  in  1843.  It  is  interesting 
that  modern  studies  have  eliminated  the 
names  Pinus  cembroides,  P.  quadiifolia,  and 
P.  parry  ana.  They  have  been  swallowed  up 
by  other  species  or  by  hybrids. 

In  his  last  chapter,  on  the  future  of  the  pi- 
hon, Professor  Fanner  expresses  a cautious 
optimism:  "The  food  potential  of  pihon 
forests  ...  is  enormous. ...  of  the  nine  amino 
acids  essential  to  human  growth  seven  are 
present  in  greater  quantities  in  pihons  than 
in  cornmeal."  The  table  of  the  protein,  fat, 
and  carbohydrate  content  of  pihon  and  other 
pine  nuts  compared  with  better  known  nuts 
is  a useful  reference. 


A 20-page  chapter  on  pine  nut  cookery  by 
Harriette  Fanner  tells  where  to  find  and  how 
to  gather  the  nuts,  how  to  avoid  hurting  the 
trees,  and  how  to  store  and  shell  the  nuts. 
Her  recipes  include  salads,  sauces,  dressings, 
main  dishes,  side  dishes,  cookies,  breads, 
cakes,  other  desserts,  and  backpackers' 
pihon  pemmican. 

Ronald  Fanner's  engaging  writing  style 
and  penetrating  scholarship  form  a happy 
combination.  He  has  provided  a good  bib- 
liography and  index  and  effectively  arranged 
authorities  for  text  statements  in  notes  at 
the  end  of  the  book,  thus  avoiding 
superscription  and  footnotes  in  the  text 
pages.  Nineteen  photographs  and  five  line 
drawings  neatly  round  out  the  comprehen- 
sive presentation. 


Osmanthus  heterophyllus  'Goshiki',  a Japanese 
cultivar  recently  introduced  into  the  United 
States  at  Brookside  Gardens,  Wheaton,  Maryland. 


The  Arnold  Arboretum  of  Harvard  University,  a non- 
profit institution,  is  a center  for  international  botanical 
research.  The  living  collections  are  maintained  as  part 
of  the  Boston  park  system.  The  Arboretum  is  supported 
by  income  from  its  own  endowment  and  by  its  mem- 
bers, the  Friends  of  the  Arnold  Arboretum. 


Gray  Herbarium  Library 
22  Divinity  Ave. 
Cambridge,  02138 
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Rose,  American,  (3):  6 
— anise-leaved,  (3):  6 
— Austrian  briar,  (3):  7 
— Austrian  copper  briar  rose,  (3):  7, 
cover 

— Carolina,  (3):  6 
— Cherokee,  (3):  9 
— chestnut,  (3):  11 
— cinnamon,  (3):  6 
— diseases,  insects,  (3):  13—14 
—dog,  (3):  6 
— eglantine,  (3):  7 
— Father  Hugo's,  (3):  9 
—flat,  (3):  5 
— French,  (3);  6 
— fmit,  (3):  4 
— hips,  (3):  4,  8, 10- 1 1 
—landscape  uses  of,  (3):  4 
— of  the  west,  (3):  5 
— omei,  (1):  5 

— planting  and  pruning,  (3):  14 
— red,  (3):  7 
— Scotch,  (3):  11 

— nursery  sources  for  species  and 
shmb  roses,  (3):  15 

— species,  in  the  collection  at  the  Ar- 
nold Arboretum,  (3);  15 
—species,  recommended  for  the 
Northeast,  (3):  6 
— threepenny  bit,  (3):  4 
— tme,  (3):  5 
Rubus  bifloms,  (1):  10 
— cockbumianus,  (1):  10 


— species,  (1):  10 
— thibetanus,  (1);  10 
Rue,  tail-meadow,  (2):  39,  inside  front 
cover 

Rush,  (2):  8, 33 
—soft,  (2):  37,  38,39 
Sagittaria  latifolia,  (2):  13, 14, 15 
Sarcococca  humilis,  (1):  4 
Salix  matsudana  'Tortuosa',  (1):  11 
— alba,  (1):  10 

vai.vitellina,  (1):  10 

i.chermesina,  (1);  10 

— inoiata,  (1):  10 
Seagrass,  (2):  4,  5 
Sedge,  (2):  8 
— drooping,  (2);  33-34 
Shadbush,  (3):  3 

Shaw,  Jonathan,  "Gardening  with 
Species  Roses,"  (3):  3-16 
Skt^  cabbage,  (2):  15,  29-30 
Skimmia  japonica  l.leucocarpa,  (1): 

6 

Smartweed,  (2):  8 
Snowberry,  (1):  6 

Sparganium  eurycarpum,  (2):  7,  24 
Stachyurus  praecox,  (1):  4 
Stauntonia  hexaphylla  'Cartwheel', 
(4):  17 

Stewartia,  (1):  3 

St.-John's-wort,  (2):  7 

Styrax  japonica  'Carillon',  (4):  17 

'Pink  Chimes',  (4):  17 

Sweetbriar,  (3):  7 
Sweet  gale,  (4):  20 
Sweetspire,  (1):  26 
Sweetshmb,  (1):  41 
Symphoricarpos  albus,  (1):  6 
Symplocaipus  foetidus,  (2):  15, 

29-30 

Taxus  cuspidata,  (1):  18 

f.  densa,  (1):  18 

{.nana,  (1);  19 

Thalassia,  (2);  5 

Thalictmm  polygamum,  (2):  inside 
front  cover 
Tilia  tuan,  (1):  22 
Tomlinson,  P.  B.,  "The  Biology  of 
Aquatic  Plants,"  (2):  3-6 
Toneya  nucifeia  'Gold  Strike',  (4):  2, 
18 

Tiachycaipus  species,  (1):  29 
Tiapa,  (2):  8 
— natans,  (2):  24-25 
Tiapella  sinensis,  (1);  25 
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Tree  fern,  (2):  25 
Tree,  redbud,  (1);  31 
Tsuga  canadensis,  (1):  19 

i.pendula,  (1):  19 

Turtle-grass,  (2):  5 
Typha,  (2):  8-10,  9 
— latifolia,  (2):  10-11, 18 
Ulmus  americana,  ( 1 ):  41 
Utricularia,  (2):  5,  8-9 
— vulgaris,  (2):  2, 27 
Viburnum,  (1):  3,  5 
— linden,  (1);  5 
— service,  (1):  24 
Viburnum  dilatatum,  (1):  5 

xanthocarpum,  (1):  5—6 

— opulus,  (1):  6 

{.xanthocarpum,  (1):  6 

— utUe,  (1):  24 

Water-chestnut,  (2):  8,  24-25 
Water-fern,  (2):  8 
Water-hyacinth,  (2):  8 
Water-lily,  (2):  4,  8 
— fragrant,  (2):  21,  23,  cover 
Watermeal,  (2):  29 
Water-plantain,  (2):  4,  10, 12, 13 
Waterweed,  (2):  7 
Willow,  American,  (1):  10 
— corkscrew,  (1):  11 
— water,  (2):  21 
— white,  (1):  10 

"Winter  Gardens,"  Carl  R.  Hahn,  (1): 
3-12 

Witch  hazel,  ( 1 ) ; 3 -4 
— Chinese,  (1);  4,  24 
Winterberry  ( 1 ) cover 
Wintercreeper,  purpleleaf,  (1):  42 
Wintersweet,  (1):  3 
Wisteria  floribunda  'Mon  Nishiki', 
(4):  18 

Wolffia,  (2);  27,  29 

Wyman,  Donald,  "Evergreens  for  the 
Retired  Gardener's  Garden,"  (1): 
13-20 

Yellowwood,  American,  (1):  39-40 
Yew,  (1):  12,  18 
— cushion  Japanese,  (1):  18 
— dwarf  Japanese,  (1):  19 
— Japanese,  (1):  18 
Yinger,  Barry  R.,  and  Hahn,  Carl  R., 
"Cultivars  of  Japanese  Plants  at 
Brookside  Gardens,"  (4):  3-19 
Zelkova  serrata  'Green  Veil',  (4):  18 
Zostera,  (2):  4 
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